[i9] ^xmmmwrm 

G03F7/20 

[12] %mm% %mm H01L2MB7 

[21] f$Ht^§- 01121643.3 



[43]&5FB 20O2 ^ 1 M 2 H [ll]«?F^ CN 1329287A 



[22]*«B 1997.11.28 [21]**^ 01121643.3 




$mm$m% 97181117.2 




[30]«JfetI 




[32]1996.11.28 [33] JP [31] 332843/1996 




[32] 1996. 11.28 [ 33 ]JP [31] 332844/1996 




[32] 1996. 11.28 [33]JP [31] 332845/1996 




[32]1996. 11.28 [33]JP [31]332846/1996 




[32] 1996. 11.28 [33] JP [31 ]332847/1996 




[71]*«A ti&^ttm 








[72] a « a xmrnm 






M^^U 3 3f &$4$ 114 M 37 # 



[34]»W*» »^J£«^^ 

[57] mm 

&nmxrM 2 <t-®xi3 WS1.WS2 etu&fetiL&n 

24a TlKiftS #fSS8fiKiS PIS m&&x¥%m PL T 
Wi*}fcK& eps ^lu&jfcifc &±*£ wsi ±jE& 

$ma l pr£&uRtti$LMm, wmmxti ws2 jb** 

fhft W2 0 H# WSI lft#ftJflK#fftM4B:# Pis # 

W^jsf^^®^^ wsi ±W3£«#iew### 

S^iiJc H^ffl MMlit wsi «&3&g|K# 

EPs&i*fttt,j8T*9»fisBfc ®m®M$L,mui£mft 




*i *J * # 4* 



-f X ^rfcJL^frf Y ^^AW*; 

Tl5l^«-f X 7rft3.^4fT Y ;TlJ(jJMt 1 ^ 3 #X, #T 

i£# 14£Xfe4**«ME.a + ; 

it 1 2 

teX**^ 1>£X^£ 3M««< 2<fiX*.fil*M&#4ML*, JLii 
fl^##-frjL*JM& 2 4*X##i<# 3#X, # 2^**it/8-f 

2 4*X**# lttX^W*#4MM.*. JU£/IJf-4*4&#&** 
# HfcX##*I* 2^iX. 

2, *LiH**l«*««.X, #1#»#2*^* 

4£iL&£ X ^rft** Y #6 Jitf^X. 

6, 4**1** 4 ti£*]*X. 1 ^ 3M-**Jfc** 1 # 

7, *Li«**3«**|«.X, 

* 2 ^f3M|-**fc, JtSH»*a*ift«# 2 

8, 7 4*&*IS.X. *#fc*"f: £##2 4MMl* 



10, fcfl** 4 ^iti!l*Li, #->N*r-*i****^-f 

**ft«ii#tf. 

ft, fc£ l#*iL*flt#«**iW*^**a^J«#.#itit*« 

12, »jfc^r^ t 

l##iM,#£ HMMJMMt 3 a#4£f'J# 2 a, % 1 

Ajt 2 2&#jl$UU£ 1 a*M«J# 2 BL, £ 2 

4M^iL*TBt+#f-X*GJL**r-f Y;Ti$J#^, * 2 a4*-f# 1 
B*># 3 a*W; 

2#4*#-iG#£ l#*iL*-A^|5 2 a#4*#J# 1 a. # 1 
2 4Mt*.**4M*^ J F# 2#4MM.; 

i^^#-it#^ 2 4fr*x*^# 2 3 a, # 1 

2 #*jl*****^-f * 1 12*4. 
2&#jL*jLtf£ 2#*£# i a + ^»A#^*A 

4ut, # 2 4mmue i a^it^ 2 a^^j'j^ 3 a, i # 

^*ji#*»***JM4MMUf 3 a^it^ 2 a*Mfr#*i# i a. 

13, jM»J*# 12 ****33r*, a>&^-: 

14, ;M<JJ|-£ 13 ****33r*. *#;fc*-f: 
+ , l#*jL#**4tf*JMt. 

3 a /8* 3^^# l4fr#jL&-t-# 



% 1 4fe*. 

16, *Uft£-* 12 ft**,;*-*. 

17, jMA** 16 ##jft£-f: ^H-f**** 

18, 4**»]*#. 16 1 4&#A.*-h 

IStW I4fc^it£.. 

19, jM"J*# 18 tt****, 

20, ^tE^+jat^-*, A«*L*J** 12 



^««MWHU*^ 1999^6^ 29 Hatt«+*** 97181117. 2, 

5, 646, 413 *JtAW#^+ 7- 176468 ^4S*-h^^4»S»ifc*.*)- 
«J8i'I»«ifc#|i*fc***.*3£H. H**4**A* ******** 

A&&*^ 16M ( A ) fj 64M ft DRAM, * 256ML 1G Bt 

Mmf$L&, n%&M*.&®&®, tftt<ft#**A;*.**i». 



1 



iz*s* jE. + -a lb 3r JLJfctt, *» * iiiiiM* 44Ut4f # 
**i-J&f-Jta^*!* 5, 448, 332 ^-##^H- 6- 283403 -f£^Ui#r 

*flSAaift*#jE**. fl«MJi£. i ttt* 



<D -Tib, AJ8A*SiL^*Sfc4f#iaA*»**A*^-t^ 
(D *iMil^£#W*i£##ft**ttfc&#* 
**3it** & * x 
X#. *fr**>£x;f, EGA ( J#g«^i£&1§) 

4tA^ji«^#j**ji'lft#(#-«*i'jai*a+*l# 4, 780, 

617 ^^#^-83 61- 44429 -f"^), 

© jiig.^ ega 

****** ft -ifc***«-h***«.A 

4f * A # - A * ^ A 
4>H&#. 

THOR[X/'MH-]. £#xi£tf 



»jt*Rift*T4«&*a.T, ^r««*»T* (i) 

THOR=3600/ ( T1+T2+T3+T4) (1) 

_ti£Tl~T4#^, T1-T2-T3-T4 it#^«^( 

J6JL2L4T. HA, **.4t T1-T4 flM******!*^***, 

s##-f i «f«Aat«« 

Jfc&'K * T3 ttfr&T, JMUSJiifcfl EGA ^ 

flfrfr, T *WUfc, ©&3MDOF: Depth of Fo reus ), <Dft 

3L;&^ N.A.(Numerical Aperture), MM^X/ N.A., DOF 
(N.A.) 2 . 



JJL, 0.2|i mL/S (fi-^S*) «T, gjjtfc^ T 

KrF 5M^**##*fl**. -flMi, 
^G#tf*J&&, KrF 

^£ ArF *^-f-*i*«**T, 

N.A., DOF ^ DOF, 

Trt^A UDOF ( User Depth of Focus: f* W4L%#J^fr- ®% 

-f UDOF #*fc^*L, DOF *.^^r^JL*jfc*.X^*.^i* 

*7*J**#, **#fiL^T L/S( L(#), 
*A S(£«r), Cft -t. 

H*. ED-TREE ( 8 tfj CH HM") 

4fcfr**^A*'l\ UDOF 1 n m *t*Jl*MI 0.4 n 

m 

© *A Jt*«tit**iSr g 436nm ) - i #«( 365nm ) 



-KrF ( 248nm). ArF ( 193) 

<D' T#ft*ft4MFilti3#*tt#.it**, 
ttfei***^^****.*.*. TiSl 
*#*&&*?*.£«•* (***^4**^Jt), ifc^&#£ 
N.A.. 

felM******. At »****#. 4H*»t***J9A KrF 
3L#*« ArF **$LJL, #lfe»*J. 0.m mL/S. -&At**#* 

(2) . *»*.-^x4H-&#^*. L/S - 
^r*H-DOF t*LF|L)lf^Aft. 1 * 

(3) — #t, ^ L/S *A.fcT«UB*#& N.A.# 

DOFA'h). H*. 
32 A US. ;-tit*4«.****. *****f*A» DOF 

^■«^ia^«*.i*»fc**8tisi (T4) A43M**». -fr**.;***.!**. 
thm&*&, a*4a*t, **iMPfrfcAt**s*, ##**** 

(DOF). 

««-^«.t***^f" KrF, ArF, J3'J@#£ 
m£0.1pmL/S *JSt*JL*RA4:«*.*4^ 256M. 1G « 

DRAM #BtttfT— - ft*£tt#4Lti#ir Bifc*£tf& 



Stlfit 4 ^#^*3JL*Jfc, tT^tSi/t. B*ftJL£*4Jt 

^a*L**^*il*A-t*i^«A^ (#*, *A# 1 

#3t#-tStia^«^^««**tfi (#*f-f- 6- 283403 



8- 51069 -f ( J*A*a**]+** 26163 -f, 1994 * 6 

«3#tttf*M**£. A*ft4M-*A***fc, -fcJMUUfcfo-tit* 

# + A 

^.^A**^*^- SA. *-*?A*tti»#ttfr* 
^f^flt. # t A >f « T £ A 

5 a**-r, jute*-****./****** 



#i£##-£*ttetf EGAttttDLT, Htfat 
12 att*-f, lt#**A*Jft*-^^*W»3t«*«K 

*AJt>f (Wl, W2) _ttf£*E* (SA) ***** 
(Wl, W2), TJMkAJMM*^**********^* 

aM**4*M4«#JL#A**#fr (pis) (EPS) ^ 

Rlfl^-MU^ <wsi, WS2) *^*^*.flrA*** 

^JLJMftf*£&*«**]^E* (SA)) 



#;ML , SJSt. (WS1, WS2) **£4SJi-ttiA 

(SA) ttfctf &l*ttftJ*'&Xtt4.3MM& (MKl, MK2, 

MK3). ^ij-f-*^JL^A*M^«!*ili^*A*#ia^**J^ 
*#£«MfcX«*£****fc "HMt*). **A*frtfcX* 

JUMU&3LX, a^«*-t^X«Aal*«^«^**B^t 
J^teXitrA&riii £ft, T#ii:£t3t'i£X#A#ife $ifc»J 

*iL*.»#i&^*Aa.*«**i^a*^^x. ***«.x*«.*» 

jtSLXtttf-fcT, #ii£4fcX#A«H&*ttt^X#A****T 
*MAt-(i*ft ( 24a, 24b) #JSUMi&££JT «*^X**r«i £ 

ft ( 130), £**E*t«#X#A#&*ftTjafcXA*Ui*t#* 

♦ fcfc&SH (52a, 52b). Stift, *JMS.X*-frflf" * 

^■^^X ( 91 ). 

2 «*#*#iaT#**m***». 

X: (R) -t«ffl#**t*ifc#*fc (PD 

4MtT0#A£*->T (Wl, W2) i*A*jfc*^*->i«*t****.X 
t, **: * 1 (WS1), (Wl) * 2 * 

* 2&#<U6 (WS2), * 

#****^ (W2) ^-tSfcff (WS1) * 8 

A^-tfc* i <wsi) #*i.**4L«i; x* i 

&$]&£Jii£&jf&Jt 6 (wsi, WS2) Ji^4#^-ia*#*.^#A 

-hii&tflUS (WSI, WS2) JHflAjfiL*.* (Wl, W2) -h##-fc; 

fcflfcX (90), (WSI, WS2) 

1 *Ji#U* £ (WSI) «IJL* 2&#*U& (WS2) fttf-3r*U& 



(WS1, WS2) *-hit#i&ftA*lt (24a) jfcft #i&^ft^#Jd! Rl , 
3->f#*U£ (WS1, WS2) 3t#*jfc^#. 

B# (WS1, 
WS2) 1 *^**^aiL* 2 *^*^*rt«-^r 

R| T4 aA^**N-RI (T1+T2+T3+T4) 

**«#**|LJLt. l*Jt*^*«2L* 2 

*Jt*>i£ (WS1«^WS2) 3t#«>&*^ (Wl, W2) 

( 180-200) tf^SLT, at-***-ti£**i«.3L (90) 
£<WS1, WS2)tf##, &#*Jtii-:frtfJM*U£(WSl 
** WS2) *JU£*3i*lfe (180-200) ifc#*jftiJf«*..*iR*.* 
(24a) ±^^-^^&>i 
£X £ (WS1 WS2) *-hiMt*jfc* (PL) SMJ**##. 

f5] TL tffil T2 «ULN"fi| T3 . ift*^— ^W*-^** ^— *J 

(24a, 24b) j&tJi******* (PL) tittflfcX. -t*4fc*J * 
tit (90), ^-^«#«.«rli!*A(24a)3fr«jfcif l*^*Jt ^(WSl) 
J:« WS1 ) « Ji***Jf ( Wl ) 

Ji##-fc, # (24b) #r3Mifc? 2tJHW 

( WS2) Jl***##£* 2*tf*tf £-ttt*jMM (W2) 



A^-^rftA***^^*^*.^^*^ (£4i3r#), 

til **t«.t«J5-*«**IUt £*M&«*t****tfcT, 

*#*^A**« (R) -ttf ffl#**t#*#&fc (PL) # 
<W1, W2) Ji*jfc*Jfc*^LA^««^* 
+ , **T*###&;3UM (Wl, W2) ^*]*»* 2 
2 (WS1, WS2); *Jl* 2 

(WS1, WS2) + tf — >8r***J* £ (WS1, WS2) -h, 

***** £ (WS1 WS2) -L, &*flM,* 

^Hji±^Bt!«l Tl ¥s$3ft*XM$\ (T2+T3) tf^#t#-£ 

( T1+T2+T3+T4 ) tf##fcJ£;tefcT#*i*£- 
Z 1 *. Jt*A*-^r«*^^-*iat4fBi-R| (T1+T2+T3) 



*: *#*^A**« (R) -t« (PL) 
**t#£*£*Jt (W) Ji*&*jfcA£*>t*&**.3*-* + , **" S T 

«^##4^*Jt (w) f-tf 2 

(WSl, WS2); *it-tiMfc#**** (PL) **flt#*Ji 
6 ( WSl, WS2) fttf-artfi-tflU^ (WSl 
WS2) Jl#&>SL£>7 (W) *jfcJiit*« ( R) 

#*-hi£-^«*^*^^ (wsi&*ws2> Jl«4£*j} (w) 
**t. «J***#*-t* 2 

(WS2^^WS1) -httijUUf (W) X¥s$43LfciZ*'±.&X—&¥! 
*Jt£ (WS2^^-WS1) Jl#i&.#.M&.X£.&i 

*»**«JU£**^*, JH*aHi-tiMW*#**t (PL) 

2 (WSL WS2) (WSl 

*,* WS2) t*«£*Ji (W) Ji*4f-til*« (R) tt«#«*4M** 

2 *JU*U£ ft 
( WS2iL# WSl) Jttf*£*Jt -<W) JittJHM***-* 
$ (WS2^*WS1) JittA*.*******. B#T###& 

( £X * t -t«*^# A 



stte&M., &wx-3r*i&-X$ t >i£ (ws2^^-wsi) at# 

* 6 A * f * ( ***# * ) 

(W) -t«*B****it4A*>i«***.it. JMTtfT**: 

* l&tf ( WS1), flt##A^*^t (W) #2*** 

* 2&>t£>i£ (WS2), 



% (W), l£>t$U£ (WS1) 

*Jt £-<WSl) *M&fctfe*tt CWA), #iKtiMfc**#*tfc 

^Jf-«, /8>&*-tS£*.#JM£ (WS1, WS2) Ji«Jt*#i&* 

* * AiJt ( W ) Jl« ^if 26 ), 

#^StJL(201, 22), «ltM2M^#4 *t#l# 

X, 2 &X£, **Jii£#i&«rib*fitat#*>t^-t^**#i&* 

Hrttf$,&##X; &fl*X(28), *Jfc«.-hii-f*Th*lt (26) « 
**A«H«i-, 2 >HU£tf##> 

1 2 £^tt&£**49fl. 
£Ji&|5 1 Jt**Jf^«lX* 2****6t^^-*^*^*-t* 

*&( WA f&#, **]-tit###JL( 201, 

22), i*±3fe«-**^*X*^^-^*-^*^^«5^*. 

MiHAAAA, « WMHtX ( 28-), -StA*^ »*f*ft(26) 
^**-fit, 2 

^)(WA)€fr#ia*lll*#. ^J&, *fe*3#^*..3L (201, 22), 
JMfltf. £#X£&J&£*tf-|£ 2 #Xtt*Ji 

*jm*A«.xt. -tfcTSN'** ( 26), *#***-t**t* 
( pl) tf&^t'Sfcx^AS.xtt* i ai-lM* (xe) 

2 (Ye), 5^*Jiifc4fT&^Jfc*«. (WA) 



3L?L¥}% 3 (Xa) 4 ttiM* ( Ya ), *3U:i£&fl*.JL 

(28), ££&Jii£-3W£*^--fU i^-h^-T-^it 
&ft (26) (Xe, Ye, Xa, Ya ). ifct*»*#A+3H|-**fc 

«JSL*fe SAi 1 *^*^ (26), 4MMUit*jfc#&ft (PL) 
tfftfft'tffci^iL*.*.*** 1 (Xe) #JSl? 2 84 (Ye), 

( (wa) «*taJt^*i#JL*:x^# 

3 (Xa) tfjaJp 4 ft-)M* ( Ya), ^«^^«fitfl^ 

t&tf, *T«*«L*R'll«^^*^TiE.^Jfcfa^^# (WS1, 

WS2) B*4**i*.X (28), 

X^ltAft(26) ««*#(Xc, Ye, Xa, Ya), 

»UM*Jfc*, **.#-l^"»-H-*lt (26) ti»UM*(Xe, Ye, Xa, 

Ya) tf#x«£*;t*#.5ttt#i, T#J8ttiUL4*t*«J 

(W) -t*t*a^^A*it^*.^ t- 
% l&X&fiG (WS2), 

(w> #*--ti£* i (wsi) tentfj^ftft® 

i*Jf*ut£##, #*#4L*-t#A#*-*#*; 

**rlfe&tfe ( WA), *M*-Li£*t**#*ffc (PL) d^^M, Jfl-f** 
*«A*±**^*^*Ji«*»#i&***ll****^*^*ja. 
JM-t***/IM*i&; ^tj-ftlfc (26), fl-Ffr*jai*-fc.iM& 1 

2 2 *#X; »^*X(201, 221), *&2 

>MM £ 1 ^X*"* 2 #X#-* 3 3 >N*X 

iiJiiMt#*#*tt, (pl) ifce*;fctttk&iH-tt*U ft 

# 2 «JLJ9-ti£#l&*:ll! ft It ( WA) itfflU * Ji 



********* *«0*J&^-t^#i&* A »t«*^ £&*hft® 
rt^*t.«^.X, $ 3 #££££* 4U£^h##**&^#^ 
flSt#*£** *«*X(28), **]Jbi£ 2 ***** 

§ (WS1, WS2) «Aiii#^*JL (201, 221), £&Jii£-f^Ht£ 
( 26 ) f S-t&f 1 ** ** £ ( WS1 ) laa.* 2l)tt^( WS2 ) 
t#-"*<Hl£,*£##£» #£.ti£**jfc#£ft (PL) 

*-**&**£«**£** (w) £Jti£^ i ** 

**£«*.* 2 ****£ttf£-3U£-t, #.*JiS£#«.*A* 

ft (WA) fi^ifeii^MiSM^*** (26) fit***, JK#*4f»J 

:!:&,&** (W) #£*i«AJiife*jflL£Jt (W) jL^*.*#i&i^Ji 

s«.J5-*«**^-t«*-##-ia"«&<ti**«*.^#, 

*«-ti£ 2 ***£jKt£##*JU #L#£-hi£ 2 ***&tf^fr# 

***ii£2***£Ji*4r#3Hfc. 
*»4t*flJni.**«.JL, MT#rt-k**«**» *** 2 *** 
**& (WS1, WS2) 201, 221), 4£#£->3r#** 

*Jt ^ttM*^**!-****. * JL£*##£i£->5-#**** 
^«*JftJt*-h***A***»*H**«, ££-:*#**** 
£_L, ;jM*#fe*ft£* (WA) ft*****^^*** (26) ft£ 

**, **4A*J} (w) «***#**;&*** A** (w) 
Jt^**^ -*«**# Jt«A##ia*»*JL**. H*. iiit- 
***** **£-«** **##*£--*«&** &-^tf&*i-*# 
i**2i«.**#**#if*ta, *T«at— 
r, % i &M.*m#j% 3 **JtA4r*jfc** 

tfiR*£*T#£frfti&**** **Jfc 
8**4fcX-tsfc#, at##i&*A**. *t**#**#f* 

£**#£&ttfl&. 

4**j«t, * 2 +*****##« ##jM^, ®^ 

**] 2 ***£*>##&£, 2 *** 

^tlSt*Jiat 2 ***£«*##*Mc.*Je, **, ***,*##££-- 



(WA) i£*f#^&£^- 

* (R), ^.Tia**^**- 11 *** (R) 

( PL) * 1 *A ^ ( WS1 } 2 *Jf * 

X £ (WS2) (w) -t. 

*;M.!Stt**«*. -t^T**^* (26), ***JiS£*« 
( PL) tt^t^^i^AitXWff 1**4* CXe) 
2 «**# (Ye), (WA) §Mfr* 4"C2*i«- 

3t5L#£ 3 **# (Xa) «JL* 4 **# ( Ya), fr*ftJia4ft«St 
J. (28), JU*.2.+*A> (WS1, WS2) *<SjJHfe* 
1 (26) tf* 1 SIX* 2 «*# (Xe 

isi* Ye), 2 Jl^-hiM"*** ( 2 6 ) $ 

3 4 «*# ( Xa #JSL Ya). SiitiW* 

«*^**Mt (26) **. ******* <FL> ttft*t<*** 
#A£X«# 1 *1*4* <Xe) SUl* 2 ***r (Ye), 

*& (wa) 3 *** (Xa) 4 

«*# (Ya), J^rt^-frftit******^***^- 11 ^ 8 * 

♦A-ifrtx******^************' ***** 

#WJl«;*tt*&TiMI*»«M*tf£ (WSl, WS2) tf^JL. 

*r*i«LX<28), B**f-2+IUt* (WSl, WS2)tt#->h 
^« 1 < 26) ft* 1 2 «** ( Xe 

,UYe), l^X*****.*^**** (26) 3 #2. * 

4 **# (Xa *A Ya), 

.*#-*##**********. 

#♦ «*>MM*M 6«4iXttf^**tt**#**tf ft *' * 



*jMLfltt*ASJL't. *Sat-*****^A«-A* (51A, 
52B), *jtitJiifc*« ( R) 3f*-ti£4fc*jfc#*tt, (PL) *«A-tii 
4MJE (R) *tt«il«^*t^t'«^-t^«iJt^-t^ 

*it##3LT, §#4Ji*Jf£ (WS1, 
WS2) fl#JL*£.-Mt#*#**fc (PL) ^a^S^,J*IT^^ib^- 

X&tf £ (18) ±«*^«*#*tafr**B««*««*t»«^^ 
( PL) &8!<]ife&& (R) ©;|^^#:!M2t'tt*'& 
(PL) tt&#Ei**T«#*di4MfcJi £ (18) -t^*«.^**# 

*Jiife**.*.it, -ti£3-*Jf*# & ( WSl, WS2), 
&Jl&( WSla, WS2a), WSla, WS2a) 

Ji#4Mfcfc#tiJM*MMP# (WSlb,WS2b), g^ttJM'flMMF'fr 
(WSlb,WS2b) ^*J««^*ihflA*»*Jl*-t^*X*#*fr 
tfJii&^A****^ (WM, RM) ##*>T, 4L.T*»«A-t*^ 
**JL ( 201, 221) ft*Jt.i«.Ajt*^*«:Jia*^fr#*#*-t* 

£>h *ifc^#*T#*#^*JL, ***** 1 f 2 # * 

«XJ|5 3«*f»it3-HfcA^.fil (A*** 1^LJL^#'2«4lRI), 

H'JnT^&ffl^^A, ##£JL*T#**fcft# (201, 221) 

*A. 

ttT«»JL*-wr^JL, te*##**]A#*^##*i*tfi->MB 

£ft(14X, 14Y, 18X, 18Y) *Jt-fJHl«.#***«t (PLX -h 
( WA). ii#-^XT, ^H«.4fc** 



2 >HM &, 'telfrT-tifc* 1 ( WS1) VX7L% 2 JMftJf 

£ (WS2) 4L*K a.TBUSfc-JrM.J.*' 1 ^&#$U£> &^T## 
##*^*-»t*^-t* 2 ***** ^iSI—ftf rt&A-f & 2 

*J^*A^*^ (Wl, W2) Ji«^^«K*i**»Jfc**Ka 

^^•■ibltxt. * i&JflU& (wsi), t#imm-& 

£JW (Wl) * 2 * 2 ( WS2), 

(WS2) *#»JHiJE 1 4M*U£ (WS1) ft 
JlSM* 1 *Jf*;f £ (WSl) *ft (« 

*», 24a, 130), «.*»-tit«:^jt#^^ (PL) M "f 

A*flt#*-t**^*^* < WSl *# WS2 ) WJiAAA^ (W1& 
# W2) JM«#*fc(LS); *ft 

1 (WSl) 2 4#£>i& ( WS2 ) 

->Kt, A £ ( WSl WS2 ) -ttt A£*Jf ( Wl 

**W2) *tfi#.JL(90), £$-t&2>H&;t£ (WSL 

WS2 ), Jb&|? l & ( wsi ) 2 <W £ ( WS2 ) 

£ Ji&fl ii^i-fr Afcrft ( 24a, 130) 
ifcrfc^MMlfil, £#-igU& (#]>> WS2) +«:J8-tiMJt^jfc# 
(PL) *4f**##, **U£-*tt*#£ (WSl) & 

#«^U£ (wsi) t*##**** (pl> 

mat, $itf£-£&--^tf$.>T £ (WSl) «M#A*ftt«** 

^ (wsi) (lsi), *4f-t*#*a*«***^M: 



&*##*****#*.*##. #r#, i£i£##*ta-35rtt*>* £ 
**«**,**- 

1 *£/&** (24a) 

-f/s -L&&# $ *&* &#*&**## t # * ^*>t * tt-Mwr 

1 *& ** ( 130). St*&, 2 *tfi '** ( 132), *^ -t 

********* ft«Jfc*#t^*A*Jf -t** 
*J*.JE(90), ^U&2>HUf£, Aff*-t*» l*Jf 

# 2 *^*Jf**ttt-^«**^-t*-t5t4tJL#A*ft**«» 
fe**ffl. *J5-***-tM-t**t******fl-***#>- 
4ft«Jiii-^i&A*#*****i«i***ifc***A^**^ 

J** Hat, Mt-t*-*«** 
1 ****«****^*Ji*--*tt*)t#*5***#t#*^-t 

2 *jfc**«*Aft***i-t*--^^A^^«*>t«^^* 
(LS), *#£JiiM**K*tt**tftt*Nst- H#T##.#* 2& 

* * *##* Ji^ifc-^fc-WJM m% **A* 



&£&>J-t, *P> 3*f-^J*«!llifc«!8«»9IB* (IA) ft** (R) 
(IF) ft4AAA*-t^#38rA#*. il^ttt^T, JiiMfe**.* 

(90), £#-1^2*** £. ftff*-h5i# 1 JtA *J} ^ 2 * 

JiiMUbE* (IF) *jfc,*«:^.A^Ji^4^^«*«^ft*J^« 

&&t4MJti-k&* (130) W*A#*.^*-t*— 

J* 2*Jb*tti (132) &+) 

Jtii-3Ftt*U£tt&tf (LS) 

Jj#*#JRK***«-tt*A*J!i *** 

A**. -5*8 »t, ft** 2' ************ 

#jR&*tt**8j-, £**tf|Lti#*&*tf**tf*«r. **# 
tfiMiN-«***tf tttf*x***ti-**** £ ******* 
it, tt**JL^***#*****SA*tf. x 

fl*** , NMJ«** 2 ********#**#*£&* «tf*JL* 

#-^ J ). jfc*****JR&*tf*jfctf. ■* 

T«a*#JL**A**^*** *M**. 



A**: R) tfffl#**t#jfc*** (PL) ^A«*^*J 

*L*4*££Jf (Wl** W2) jLtt£*#JRE*JL*****#» 
a*«4t#*A**+: ( Wl W2) £ 

R- 2 2+*JtlUt£ (Wl, W2); *ti 

**te#*Jii£ 2 £ (WS1, WS2) 

Wl) (^*», Wl) ^J.^-+#JRa*«^i#4; * 

ji^-^^K,^^ (wsi) JA#4fcJL«4«**#fil, fl-tst** 

(R) «««««.*A*flt#*-ti«. 2 >MUi£ (WSI, WS2) *** 

( WS2 ) WAiL*^ (W2); #-ti«J§ 
( WS2 ) A****#*-t^-*« * A £ ( WSI ) 

(WSI) (Wl) 

&±3lX~jlr**}$ 

*#*^A**« (R> -t (PL) # 

(Wl, W2) tit 



(WS2), 4£#*&>&;g-* (W2) *>Jti£j|5 1 4Ut*U£ (WS1) * 
_h&^ i £jf &jf £ (WS1) 1 
(24a), #*»Jii£*tT&jfc* $ fc^tfftJL, 4fr«J rfi Jii£A>t 

(WS1, WS2) ji«A«#ia**ft*#*Jni*.Jt**^ 
(wsi, WS2> tt*£JM- (wi, W2) ±. f^Uft, 

* 1 «HM* (BI1X), «-fJW.i|itJiSt**jfc*ill, (PL) 

it^t^^-t*-^***^ (24a) i 

(WSI) tt-t&* 2##fctf#£, 2«J* 
& (BI2X), tfi^Uii£^ 1 ##t^*&J5— «**-t** 2*tf*U 
£ ( WS2) tt-t$£* 1 #r>5rfttfte£, *»# 3 *|-M* (BI3Y), *Jt 
j£.«t#i&#m«it (PL) ^«t*t'«^-fc-*> 1&#Jl£5L, fr* 4 9) 
(BI4Y), £Jii£#i&#ife£$fe (24a) t^-k** 1 # 

#Jl£X, «jt&«J-J6:# (BI1X-BI4Y) ^JPj**Jm# 1 JUt** 
£«L8U|5 2*Ji*tf £ (WSH8ULWS2) ft 2 *4tJL. ' 

*JMUB****jMfcJL, l*Jf 2- A 

*IW*i*J«##****tf ******* 2 

•fc, jfl**^**!-***** l J.* 4*-JM*^*jaJ*# 
tUHMt^*** ltfarfc, «** l 2 A** 

^^6^-^^^-^, 1 ****** lWt^^l l&^r 

A-frJL, JS*2**»***2*;f*W£tt* 1#**HUL. 3*. 

* 3iB»J*&, *«A*«t^*# t^># 1 4*#A*X, 

* 4**4*. '*ajLA*.*i&*A Stfe^ttaH^-cff^lF l &#Jl£x. 



2 4»14M*tf ^SHHfl*. &#*T£;}£#te 

3 ^l^^fWi * 2 *J**Ji £tf 2 

MIL H**l 2***, *-f«-t*##^«*** 

*, RA^f 1 2 1 

2t^- ^ffi^i-t*^****^* 3 ( BI3X) 

l*M^^2iJttU (WSl, WS2) ttf 

ttijMM ft***. 3 «HfeH(BDX) -it*t^-***^ 



£ft# ^JL«*^*.Jt-t^^#^* 2 *^^#Ji«J|.*#i& 
it*. *«*JM* 3 «*4*titi*tiLtt*« 2 Dtft 

t, 2 *a.JtftJi£tt##, 1 ft 

T 2 ft;f£«*£&/tJi#fe4MiM&*»# 2 ft 

******* 2*XftJt*«*i- W*«.» 2JM*tf£##*l 

*J*Ji«£*fc*M&rt'£*** 2 *P 

■T«*«t*-fr-frB***«.T, AC 3 



*JiiUfc*****.t. ,MF£J^£4fc**#*fc (PL) 
J:3t#fc&lb**fc (24a) *&*iLM*Jt£.j|5 1 4*-t***«J t*«^^ 
(24b), 

^Jt&f l##jti.X«* 5«J-^# (BI5Y), 

Ji£&ti#.JL (90), ^i3t*»*&4i# 1 **J£ 2 &>t £, 
^JHfe-f-^*«t«|i** 3 (BKY) tf*if:{fi/?aJii£- 

TT&i&fi&fi ^^«#****#**--^W**#Ji«&*^i-^ 
Al^,- flJiifc#i6^&*tifc^*^*^Ji*-f*fl-*ft^* 4 #■£ 
# (BI4Y) ««J*tt***#*Ji*^^««,X^«A^*-^-t^ 
^#i&^^--^^«^^Ji^*-*^i&^^^^, £ 
fi***4LJ&, JflJiit* 5 (BI5Y) ttft 

^jii£j5-*ia*A**«**a*rt- 

tlt^«.*t«*» 1*** (* 1 8H*#«2L# 2 



( f 1 *J-M*#*J|5 2 ^i5t>L^$ 4 

i aw 5 a********** i 

A2HJI*^W*1*^- ttT#fc.;8* 3 ****** 

§***4**»**#**^tt* l*Jf*Uf 

**** l 2 JtJt*^^-- 

*sfcfHfr*T, ***-****.*--t** <wsi) 

UljaLtit* 2 ( WS2) (Wl, W2) $ 

£^#&&££M 180-200), JUfcfc***, 
lit (24b) «*«S*M3tt4-*«t)HlJt *i«t*#^I. 
Ji^-^^^>} ***«*-t**fli*lit ( 180-200) iLflifctfJM 



4M-&&*.tt##tffil#*. TL T2&AT3 

**.-fc'53^*»**** + ' Jn£*t#jfc**fc (PL) tt*t#E 

#*#&it-ti£#« ( R) #iJi**t***f 1 '«it«:«AJiii***&H 
#fi*fctt##t^-t£** ^-t«&*-*#^ (MK1, MK2, MK3) 
«*^JIL^*«i|*i&^X*AS- ( 142, 144). &*T# 
4feJ8iW:**A# «*», 4t«^*I*L^A 

=f*#-^#]&£ 2 >h#«*ft*it (24a, 24b) 
(PL). Si«it#^3t**fcJL4*ie.*rJfc*^«#aT, "*^ + * 

2 >MM i #*^r. tf**^***.**^ 

*Ji**t**A«.Jtt, aT«f-f^Wl^I (90), 
fc^f-**!"** "( BI1X-BI4Y) *fe.£M*fr# 
1 (WS1) ia-aL* 2***^^ (WS2) «. 

ff* 1 6*** 2 A^*^ ( PL) 

*#**##3M#fc&**& 24a) 5t##i&*A*#- H 

BI1X-BI4Y) tf*5*^ 

*ikJLJfc*M 2 



24a) ifc*f-*M&ifr*##, #r 
£±#4/UM^ia***&**#*fc 

# 1 *>i £ 2 3U * tt##St, *»*«UM* BI3Y, BI4Y 

A* 2jUf*# * ( WS1 iaA.WS2)«*-^, #*#i&*l&**fe(*l 

> 24a) atlf#Pia4fr«iH-s^ ( PL) 

m\&%> BI1X-BI4Y) ft!* 3 (BI3Y) 4 

3«& (BI3Y) 4«& (BI4Y) fi^filR, *fcT#8\ifc.?S 

BI3Y, BI4Y *JW#U£Jft*tttf*.T, #**J 

&)9T**##*AJt-^ (wi, W2) £.n- J t&ft%-^&3- 

*M&«2>MUi*^£ (WS1, WS2 ), 

i -f^-H-at^-t* 2 ft - 

it*jfc*-#*^#Ji«4^*.^ (Wl, W2), 

**flt#*Jia-^«*^#Ji^4jft*^«&*At, 

2 -f ^-H-^t ^-^-^^.^ J5 — 



2 ^*fl-fa. *&J&, 1 £jf 

******* **###*f, «.# 2*Jt*Jt 

i T8Htf«4*z. 

2***J}^-h«*A*Jt*'**«»#«*^*^- 

gift, *iiit#frat#* 1 &JtlU£irt*£*#«**## 



4##A*#* (R) -t« (PL) 
tt4Wfc^£&£*Ji (Wl, W2) Ji*A***/Ljfe.^**t*#.Jt*. 

it. * (wsi), (wi) 

4 2 * 2*Jf <W £( WS2), T8tflt#**jMM< W2) 

*#Ul3£J5 l (WSI) *H-+ftftifcJE.-FJiiMS l 

( 180-200), *»Jl$.# 1 (wsi) 
yUf2l^U (WS2) at4f*AA^«*.*; 4Mi*X (90), 
*>&&Mft&%4stfi*!jft, ft#A-h** l **4Ut& (wsi) 

* 2AJf*SU £ (WS2) ft«-^-^*^^Jiit*3l*lt( 180--200) 

1 A.Jt*Jt^*aL# 2*^*Jt*rt«-^^*Jt^*» 

Sift, Bj&-sr«*4f*ta#*«.it^>i-|5| Tl #»BtfiI T4 

#r#ij£^tfft (T1+T2+T3+T4) # tf#*t«*«i, 

T#&£T#fltf#&£>Mfc&(R) ( rst ), 

**IUt£ (RST) <R) t«4-+*****^ 



*«.*tiffra.T, *£*l^£**«*£i«A*-*"2 ***, $ 
«^at*t***-&X-t*9* , &fll, H ft 

* 2 ***&#ft*#ttA**£#ffl, ^#^£##&*#--3-tf 

**********£** Ji«**M«B*«^^5W«f 
jh*4fc****X*Hi. i***« (R) ***T«**ftfc**:*-fc 
#3rtf*MU£ ( RST) -t, -it&-hSl*««A ^ ( RST ) *>± 

1 &fi ft J} & ^7L% 2 AJf ft# & ( WS1 JSIA WS2 ) ft 
7fnf®% t -£*JH£**i->i <WS1, WS2) Ji****-*:** 
*H#tfifc-;M-**tf (38) 

zrJUMf. *P, iijiHilr*T#/S****#*fctt**B#tt#:^ 
******** (R) i«H#*4fc#*#** < PL) ^ 

*«**#**/UM (wi, W2) ji*******.^ 

JM£Xft#£ (WS1), T*flt#*4A*.^ (Wl) 

* 2 *-f - * ft $ 2 ft^ £( WS2 ), W2 ) 
*-ti£* 1 JJtfttfS (WS1) *H— f-fiftlkA^i** 1 &tf ft 

(WS1) #3r; BI1X-BI4Y), ^JW* 

*-tit* 6 2 (WSl, WS2) 2 

X; **«(91), #**-hifc* 1 2W*U# 

z^4fc*atf*-tfcf-3NI-*fc biix~bi4y) ttt-Hfc 

*««X(90), **#**-t*-i5H*«:JL ( 91) ttif-***. 

***-til-f ***ft <«*»»UM* BI1X-BI4Y) H*. 

*fl-tii.ftft*^ ( wsi, ws2) 



2 »#WWit^?iiMU^2i 

^*f-«JEtt, **-tiE4-Jt*^^ (WS1, WS2) 
*flt#*i3£4Jt*Jt £ (WS1, WS2) Ji^A^*.^ (Wl, W2) 

£ (WSl, WS2) :£fflifc4f4£*J* (Wl. W2) 
( 180-200), JHfc*t*«( 90), 2 *W £ < WSl, 

WS2) S* — iiJt*JtJ£^#tf*ifc (**»«!*# 

BI1X-BI4Y) tt«*flL, — It^e-t*— ^«*.^t*Jt & ( WSl 
WS2) *»-fc.SM*3t*tt. (180-200) *J3I ( Wl, W2) 

-ti*J5 (WS2&#WS1) *-ti£#:**,** 
It (PL) ifc*f**#*. (WSl, WS2) ^KUtV 

^*«^tt*T, *-tifc»*U £ (WSl, WS2) t*«4#*^ 
J^*#fl*tt~3M**U£ CWS1**WS2) 
(WSl, WS2) *-F4fc«fcJL**, *tflfctfJ.##SKMf*tffi*t 
( WS2£;g- WSl) 



ft <tT«*^«.A./ t **^#«.T*jt 2 
(R) -t**W#*#****fc (PL) ^ 

Att*.$t*£*£*/f (Wl, W2) Ji#jfc***A**«&#*jfc 
*JLt, % 1 (WSD, (Wl) * 

2 ##*#fefc#A£#*.*-k; # 2 &tf*Xft 

(WS2), (W2) fr-tii* 1 £Ji*Uft (WS1) * 

E-+ftrtikjL?--fc.iM5 i *j**utft (wsi) #*#4Ltf# 
A*-*#*&; 24a), =fc#*-fcifcft#jfc*£«fc ( PL) 

tfftjt, 4MHJi*A^*>i* (WSl**WS2) Ji**Jk##i&*4hft 
##£Jl&&* * Jt ft ( WSI ** WS2 ) Ji«**£*Jt ( Wl *# W2 ) 
Xffifcte; 90), 2 >MMft ( WSI, WS2), «. 

#£*j-^_hS&£ lJM*Uft<WSl)tfjaLhS-* 2JM*tf ft(WS2) 

ttt-^tf&tfft ( wsi WS2) jL#&4AA**-t*3t-&**t 

(24a) H (WS2 

4* wsi) Ji«*AA*a#***, 4t£i*--*ttfttf ft (wsi 

** WS2) t«#^****t*-t*J5-****ft (WS2 ** 
WSI) #»**«#**Ji** ft (WS2 ** WSI) t 
tt***#t)t-ti£-*«**ft (WSl£#WS2) 

*»**«-t* 2 *4M*Ufft ( WSI, WS2) # 
3r^, &-tS£* 1 JWIUfft (WSI) 2 JUf*tfft (WS2) 

*Ji*««***LXt. B ******* 2 -MWft, ft*- 
*tf ft ttt#***##t***-** * ( T****** 
@)tf^#, fr*j5-"^«Jtftt«»**#t*^--*«**ft 
(f-*WX**H) #}%ft®f&tt> ft-ttt* 



iltfjjLT, tf******^*****-***. ***** 

(WSl** WS2) -Ltf&£&>* (W2 
Wl) at^Jiife** ( R) **W#«*tt*t***t. #7&#Jii£- 
^-^^.^^ (WS1^^"WS2) JiW#i6A***#*-t*— 
£ ( WS1 ** WS2) Ji«4**^ (Wl W2) 
*,T#&JtJfc£-:*«*>i£ (WS1&#WS2) B 

(WS1**WS2) *TT&#*#**iH*MMfrH#. 
il#'*/XT, &--#,Mrfc#£& (fl*. 38), 
(PL) S*43tf**Jt***<R) 
tt***U£ ( RST) ja*JtJ£*»M £ ( RST ) #»Jiii.* 1 -JM 
ft* * ( WS1 ) *# -tfc* 2 $ ( WS2 ), « ( 90 ), 

*-hSfe5 ( WS2 WS 1) ♦»-t****Ji# 

(RST) t. *7i£ff-fc.£--3rtt*#£ (WS1 

WS2) Ji«#i&****#*-t*-^«*Jt^ ( WS1 ** WS2) 
±.#1&&&X (Wli^*W2) *.^»5t«Jii£-^fi4ft 
(WS1#* WS2) #jt. *fe**fct. © 



(**t) *##fc**tt-#tt*X£t, S 

fcsfMfr&T, a***Sl*4t ( 180-200), **^-hife|5 1 
*J}£«UU|5 2iMU (WS1, WS2) 

Jt (Wl, W2) 4LJL (90), St— ^*»A**i-t 

2 ^fiikfiG (WS1, WS2) 

* (WS1 ** WS2) #&#*Jii&*aL*fc ( 180-200) ^)«J 
(W1A*W2) ^i*^i«JUiiWr&^#«l.^--* 
#JL##Jfc***M**-t*^-^^***** (WS2 ^* 
WS1) JittA£JM 

(WS1#*WS2) ft £&%ftv*&±&fcK&&% ft 
^-^^U £ (WSl£:£WS2) ^JUM-a-tfftJi* 
(WS1 ** WS2) -«ti**##t#J^~*tf*** <WS1 * 
* WS2) 5&ntt, 2 ****** 

(WS1, WS2) ft^*Jii£# 1 Jfc.^*^**^*-* 2* 

(WS1, WS2) tfl*St*?*i***tt# 

fa] XI, Bfrfil T2 ttJLtfW T3 >M — 7i #*# W&tttii 

X, A«*i*«.-&*ft*»4t»*#**^*J** 2 *tf^2LT, -tit 
(24a, 24b) ifc***^^^*]***- 11 ^***^* 

(PL) Jtifc*«J!tJL (90), 1 *-***£# 

A» 2 (WS1, WS2) «;3rfi*##i#*tf, ****** £ 

(WS1, WS2) **3M*. jM*#Attft*.T, *fl<t-ft*«4t* 



****M^JLg!tt* i4^&, «Ttf*#**#T4MM**L»* 

A**: ( R) (PL> ^A«**t* 

&A£:S-tf (Wl, W2) Ji#**jfc*£JMtt&#*ifc#*t. * 
(Wl, W2> 2 * 

(WS1** WS2) -t (Wl, W2) aMfJLifc* 

+ . ^tJi^^-^^^^ (WS2^^WS1) 
ft3Hft-fci£i&— (WS2il^-WSl) 
#^_L^^-^^^^^ (WS2^* WS1) Ji*&A&4Ji (Wl 
W2) -t«#i&. 

t, &J5—#«*X ^#jL#ft*ft^-^r*&*^ ^JL 

ib^"^: (R) #ffl#**t*jfc$*fc (PL) 

(Wl, W2) Ji*A*****^44*t»»ifc**t. * 
*Ti«*#**A*Jt (Wl, W2) 2 ^ftft^r-^Mki* 

^2H^*^*, S**flt#*-t*2 (WS1, 



WS2) (WSl£* WS2) (Wl, W2) 

Jfc***«*ff#*i5-*^*^^ (WS2^^-WS1) -LttA^JSJ* 
(Wl, W2) Jl#£ >M*i&tt**.T, *&*#:#£-ti£j5— 

(WS2i£#WSl) Ji^iiL*^ (Wl, W2) -tm*fttfjik&M 
J?, 4fcfr-tfc 2 (WS1, WS2) 

'2 ****** t. J 1 ^* 
-#***# *JL***A*tfift**#fctffr&"F, 

*fia*Tia»jt 2 *** -f Bj-, 

•fr&fe&&$L*m% 16#^&, JW^#4fcfc*#»«T*^«*t* 
l&jfc&JL: ******* (EL) E* (IA) (R) 

« ( IF) ( W) *ii&fc#5ffc#^, **J8-t**« ( R) 

**HifW***Ji**£*Jf <W) «^««4t***«JL+. 
**&)i&(ws), *T«****A*Jt (w) *2* J F*rt#^; 
****** <isi. 161), ^**#*^Ji*».*ia*tiF)*-t* 

Jl***R* (IF) ttf&ifcE^, |**»AE*ft**-t*# 

FA1-FA9 ) #jM->y 1 ***!***■ 

-fji^^^^X ( w) tftf**.**^*!*^*; **«#** 

(LS), &&£*-t&*#*#£ (WS) -h, )8f-fl«**#**Jt 
£ ( WS ) _ttf&£** (W) «*^.JL; ##J3l£ (90), **** 

*#4JiiUt^«A* (ws) -t#**£*Ji ( w) *, frfcistM. 

*&**(151, 161) «*lfe*MUHUiUM*#*fc<LS>- 



lift. HA, ^Hf-*«^WX***>**E*H#««fifca 
ft******* <*3>, FA1-FA9) ft 1 >M*ifclli AJ} 

*#*ft(LS). *f, Ti«#«*A*ft^#A*al*#***fl. 

^*ilrTiB**A*-*«*^Xift^ife4-Jt*^*ft«&fe 
te4£fl*JL(90), T#£M.*£*Jt (W) 
«^NH^rt^***AA4.* (W) ^Btti£fi4*JRE*(2l2) 

■j", JM**** FA1-FA9) I*3^ii>' 1 -MtAJj*jfc*Jf 

(W) itt-fAaairtflBtiitf*, *#3txfJ*^A-»i (W) -ttt 



& (FA1-FA9) #7*£*£4M (W) 

*f-*£jf*3fr*fc (is) iiit^^AA^j.^ i 

(ifcAfc*) 

«^*»i»**jft4.^W«^jL ( MH**i-) tttf*. (90), 
^-#*45#**4jMW (w) «^H#at«#JRS* (212) 4LBj-, 

#»A*H*#J*a* (212) (*«*»> FA3-FA7 ) £ 1 Attffr 

aT*»*3t«B3t-lll.iftit*.^«^*ft (LS) *ft*J&£Jf cw) 

iE. 

*#, S«*JL(90), **r«A>&^ (W) tf>N*Wifctt#J* 
K*(212)«t, **A*46«E*( 212) «*tA .&(«*•, FA3-FA7) 

A i A***aT, 'T«#*aA^***a* (212) a* 

_h^^-^rib^ FA1, FA2, FA8, FA9) ft*****- 1 A 

W**#**iU.*****(LS)iB***Jt* (W) ^ 

#, aitA«^#«a*-t«*&**^ i 

*#J*i(90), (W)-t«*^#«R*(212) 
*A<«.**«.JBJ+**A (***», FA1~FA9 ) 
ftrftA^ftft*. *^#***A*^ (W) _htf£^a^(212) 
#, ^-tt.j84h**#JBia*(212) rtfcfl*********^-*-* 

(ls) i«*Jiife*jft4.Jt (w) 
&££X-ttf#&a$,, (w) -ttt**tf*# 



(90), ;fc3M3-£;&ife&M, ( 151, 161) (*!*», 
FA1-FA9) tt^M*. tt*|^*J-|Lti#jftB4(212) 
*)*HjtJL***tt (151, 161) (FA1-FA9) #£->HI_£ 

ItA-Ajft*.^ (W) JiM4T«tS4. **, *^81jMI*#1«H«* 

««.*(90), ait#^J****fc(151, 161) (**», 
FA1-FA9) ««rA^*.^*J^«.«.^A.ifflLrtl*t, 
(151, 161) ftjfrjfe* (FA1-FA9) «*-^Jt*afcX*AJtJf (W) 

** & m jMI «f A#*££^, g * ^4t*#*ta* ft A*jf 
*!*r, *r«**a*t**A**Jt (w) ^^a»at«*jRg: 

* (212) »t, JMtA**«a* (212) (***, FA1-FA9) 

(212) MktoM. 

(FA1-FA9) ffttk (LS) ^N**A*A (W) 

#*#*#^jL*ib.*ii*&*AA«*x*+*jRR**fii 



Wft*>, T JL (90), 4M*A££J} (W) 

#>hS#JL#&. <tJL*A *ft ( 151, 161) 
FA1-FA9) i«A*jfcJ*<L##J*E*(212) 
U*M£JL***fc (151, 161) ^4frlfc 1 *.«*^Jt*atA.mftJSLg* 
(212). ^ jtb, B^^«jE.*A#J*r^X^d!**W*^iStrfj ( «.jl$ 

Hit. T«it*A*l**^#J*a*fi4*ft.&WA. **j*JL 
(90), ( W) ^m»i£«.46JRa*(212) 

Bt, £&A&#&E# (212) FA1-FA9) 
*£&T, #.*fe>friil&dSA ( FA1-FA9 1*3 # U) 

l^ife^(FAl~FA9 rt^*^^ t &)fi&*«.«:^rfJ^(FAl«FA9) 
**UM«#** (LS) ^**AJt>f (W) «Wf«H* 
ft£«ifH*tftflttfc*& (FA1-FA9) «#*MWtt 
#]KE3,(212) ft*-*. ^MAtMl^^fe*Hl^ ** 

*^*4H*#JftE*rt*tt**£*i». 

17#&, I'JT^M*«T#^^Wf 
jfe**, *)tf-J8*«"* (ED JRflttJRWR* (IA) ft** (R) 

K* (IF) (W) #Jii£*M*>*-fc-MM. Ji&* 

*(W) «B^tt*<MJi&*£*.Ji (w) #43#*jfc#*t. * 
(w) JM.**Htt«.«A«*^^-t**A* 
Ji (w) ftff***A*i***a*(iF) *^ 

fctIsE**(ABE, AFE) ftj&^Ji^^^A^X^^***' * 

+#ifeE*, jM-f-t&**Ei* (IF) ^^-f-t^i»*A«4- 

(w) «JLa.^ifei«'fi8L«A**-*.. 



frM%b&&&Wfl ±&mm$&&&& AF1-AF9 ) t^' 

x&&M.ik)i ( w) ft#iNSL;ttt£*tftf;fetf#jL, 

?J*-h«J*Jfca* (IF) rt«Jiit*^L*^ (W) 

JL. ifiJ&> #.#**A#*i»****K*ft«&*^A4*t«4:JL. 
HA, ***A*jfe*Jt"^^H»i£^S*>i-J».4^^«^ 

fcjf ft **** si . 

**H-Jaj*«* (EL) j&$tijK$&Jl (IA) (R) 
#*M*33rfci|M&, 4**8^, Jt-f 8*-ts£J*'5IR* (IA) tttfcjfc 
S*(IF) (W1**W2) *-t^#^t^-fc.^, 

(Wl W2) Ji^l^ME^ (210) A*-********** 
t. **£#Jii££ 210) fttt/L*###;MaRtfE*, 

(Wl W2) Jift^^JRR* (210) A 

*&±i£*>fca*jML, &^*JtA*Uii£*£4.tf ( Wl ** W2) 
ti**fcftflfc#tttfHftifctt#«E* (210); ^J5>]^^Ji^>h 



*##MJt-tS«.*£*Jt <W1, W2) Jitt£>M&Ra* (210) 6t 
#?■]; 4t^JP]**3t-f-t*»*S* (IF) 

(wi*#W2) «+«fcrt***ti*hH»^rt#J*£*M2io) 
JM*ii£&**.ti#JRK* <210) *&#^]*^-t*** CR) #S 

WW^^^^^ #sH*ii/L+#**«a*«** 

JL Bt, & /I**** J* * * 

***** 

ft«^4»«^Bffri£«#JRa*^*2«.T, *****# 
X *a * 8i-*9! A *H*M ** * , 

*tfft*A*««***H*£, ^ft** : f#*R*ft«**R*<iF> 
*«tftJtAM.4A*.Jt (Wl W2) «*W*ft*!****#Blfr 



( wi&# W2)i(M&, — ii*t«JA*A4.>t (wi A# W2) 
tt#i*N&3E. it AH * T#**r**#<#-f * AJM ( wi 

*lt)}***, 2 

$ l ^tf**, **^JM.^A*Ji5t* l ilM&itfiUWt, 

^1*^35 2$U£##£-ft&. i9#*«** 

**JEt. 7 iM*W£ (WSl A* WS2), 

t, f-^flaHMiM BI1X 
A* BI2X) #^Jtt«*^A***^-t«iL**- HA, *tf»* 

Jfcfe^/A*ltJpLifcit*iL«^^JMl^# 20 i# 30#-&. *p, ^ 

21 ^iifc****^*i«^^*JHl**, 

**J!lltf* 22 ^H^^AJtAjf^i^a^^E* 
# A #-« E % ft «. jMt JL . 
■iMUBtt* 23 



**Jf « £ *&ti***.X. 

^MLA*** 25 #AM***&tf*U£***JBit£*W 

26 *A***^*.Jfr*^^P^*-llS*flt#*ii 

X. 

27 ******** *Uf*. ft*^*** 

*jMi##ttis*fi***.x. 

29 #***-M****£#lfe-5*Jitt* 

SH&&&X. 

* ran* 2 *;* 6*ix;p-f4M* 

**«.*. 

i£rfa, ;ML»J&k^#T#f£ 31-34 

dMMM*jM.9ltt* 3i#&, *^#*t#*#iaT##tt»*.*. 
X: **A**i^A*^«*«****JLt, **> «i*E*(PIS), 
^■f ****** (w)tt£4M£4; **E*(ESP), 

(W); Jp 1****6 <WS1), *** 1***M& <FM1), 
tt#*#*A£** (w) ?2«^^ ( WS2 ), 2 

**#*- (FMl), T»flt#**jft*>i- (W) ttii-f-Jijfe* 1&*& 

*&#3r; 4fc**X, &$Ji&? l ****£*■£*• .2**** 

^^-^-#jiii«j*aui (pis) i4fej8Ju£**#«at#f^#, ^* 

-;*-#** £tf3MNMf, ft«^-^*-hife**a* (EPS) -hft. 
J8**#i&*#^#. 



X: (W) jL#Afc£H#*****JLt. f 1 

(WSlb), ##4A-gJ}; # 2 ##^# (WS2b), 
% 1 T#**MwSla), £Jii£#>M£#^#t^#, ;$T& 
frifc<Mfr#« 2 *##*# + tt-*tt*AJW«**, i#-L^- 
zr 2 # 2 (WS2a), &Jl&« 

*A*J*««J*. A#J*i*-:frttlM**#* 2 *-f* % 
1 -f-^-H-** (Xe, Ye), ffl«M*-ti£l$ 1 

iMMFfrtt#JU*A; # 2 -f *THl*t (Xa, Ya), .«f-ff3(*Ji3£ 

*^^A^^ ( R) -t«*«##*t#ifc**fc (PL) %M 
— *tt.MM&tt 2**Jt i? (WSl, WS2) ttf— 3"***A£Jt (W) 

£tf-ttt-£>Mj*a*, #**A*4MU«B*tt*tt**4ULflr 

34 *i^ia*WM-#i«T#te«*;fc3r 
*, **A*^ (w) i#A*.JtMfl*A*Xt. *#. * i # 
4MMMWS1), *«-f»*^#**«i«#. ##&A&#; * 2 
*MHP4<WS2), */8^**##*4mM.##. ##*A*Jr; £ 

4fcWM 201, 221), ^2|*#WttIfl^#'7^ 

£MXe, Ye), «f-ff*|*J8f-Jii£**ttlMMF^tt^****. f 2 
-fSH|-*&(Xa, Ya), J9 ff Jj*^!-f Ji5£«J*^#*§flt###« 



S 2 2 **#*,*£, 4Hj*L*tf£, 

-&j|tt«^JL***4iWtI5. **T*;tftJt£ wsi *#JHt**3* 
£*, ****£ WS2**jfca*«**- 

H 4JUL#^*l*a***t*****^-ft*lfct^ AF/AL * 

8 5 *JI*JL* AF/AL TTR £4* * 

3L£^&&#&# B- 

3 7 *JM*&fl 2 **/}|Ut £&#**£*. 

m 9 2 >HH'J M XL* # #JUt £ ft s . 

9 10B 9 **S^B*&^*!#it#*A 

3 13 ****** fl*x4HF#J*a**^**T*&fe**«.« 
ft * * * H - 

H 14A j|JL**ffl 13 ft A tf*aMHWl*/lltt AF **ttifc:fc 

MB. 

m 14B*JM**ffi 13ttBfcJL4^SH*/8tt AF**ttit*.+ 
SB. 

S 14C *JM*B 13 ft C £JLSt4r***J8tf AF *j*ftifc*. 



s 15 ^nmit^^mK^^^n^mim) 
* ft # a >t + * n . 

S 17 JUL*****! 1 tti$UH*4M**.ttft*B. 

© 19A JtiiI J f*W*«.^|tifc4a.##«i*LJijt#fA##i&«4fc 
ik 3r## @, *JMM&£/&*lfc 24a i*jET FM1 -t 
MK2 ft&.M.ft^VL®. 
© 19B MK2 #J8JI!Jt#*tfc 24a 

§ 19C AJJL-^--W FIA &&##&gJM?#-£ MK2 #$|t&t/8® 

$L*tm. % £t#£] ft n&ft* ft © . 

m ft m , * * *#4ua 

FM1 _h#-& MK1, MK3 frM ^#Mtfjfr%\fc-tfo-& RMK1, 
RMK3 tf#**tt*##JUHj#H,tt W. 

® 20C jUfc***#-fc#L-t MK ft S . 

® 20D^.JH^S 20A 

@ 20T&^*&frmfrfift®&&$\ftik.1&&^rft®. 

® 21 juL^*#*j&**tbw**^x^*jaE*«*^x 

-tiM wi fi§^**.j&^**ai*# BI3Y ftT$Ttft$L&ft& 
&ft®. 

®23$LftT&W%&W2ft%ftft®, ;Ut*Mf"fttf*UT £ WS1 
#A>i*U * WS2 



9. 

9 24 2 3U ^-h*^J.*?l*^*^^#^*-f 

*#****£**-*« B. 

9 25B A«,«J*iE.Jfc^^** 2 *Atf*,Ji ^-^ti^Nfe* 
9 26 A*93*^. J f L 4t*fr4&#«.T^«^#*TW 2 >h&>i 

9 27BJUL*A^»**&#J«K*SA WAJf^-f- *W- 

9 28AJUL*a#^^>*^#«R****A^^^*K- 

9 30 A^^m-^^n^m^mi^^j af #&.***«** 

a 31 jUL**UM**fc*B 30***Ht«. 

9 32A9 316*^&9. 

9 33*^#^«***B 32*$4HH9. 

9 34 jl*«J!*jai**« 2 #40J AF/AL &*fc**«**4Stf3r* 

**AJf w 6*^*9. 

9 36A/8^#Jt£#>MMftKi* SA ** AF**t*JBtf AF^r 

9 37 ****** "F A*L**#KB*SABt«.*** AFgrlfe**' 
A ***««**« ^#»J-«^ JL« 9. 

9 38 JUL** T ****** AF ******* AF 
# A X * ***** *tf ** AF * ili *. 

9 39 ***£■**# T#**** AF ****** 



K 40 ****** ?• C&ft*#J&&4 SA Ht&$# AF&iii*> 
S 41 Jt4B 40 ttt#*i*&fl&*tt*ftffl. 

S 42 jLMM* W tt*M*tttfi>LTtt£«*i*& 

$ 44 *&***#*£*# 5 + tt***JL#IHMMlttffi. 
Q 45 AS 44^-^«A^«,^^«*t*-f «B5. 
S 46&Jk-*m 44««.JL«*E*+»H. 
© 47JU)L#*H 44 «*JLt 
48 6 ttt***itti.^*tt#***fe*-f- 

AS. 

E ££44 1 ] 

«T, l*H9 18 1. 

&@ 1 t, **7^£3M*J 1 #&*&*££ 10 ftfe*-#A. 

t£#***$L£ io, ^flr«#st^«^^^^#**i*«*t**A 
*jl. *^#****t***«.jL«*ifejaa.****. 

#J|5 5, 646, 413 -fi^JtS+fl* 5, 448, 332 -J-f4Hf\ 

*«L****.JL 10, *+: L |2A 

Jt*tf£tt*Jf*W £ WSL WS2, T#iW*fr*IIMHMUt£it 
12 Ji##A**Jttt,M Wl, W2 £ 2 Jfcrfi-t**; ***** 
PL, &&X#Jt5F; 4ft*** 

&& PL t*Ji:fr«##***to**l*L R ilJWM&Jttf&^ft, 4 

JUMU£*.JL, 2 WS1, WS2, 



12 JLiiiii|LS*#£^#*&*iU*, T X 4*35nfc ( 3 1 
ttttf±#:frfr) «-2L Y ( £® t^&^i-^ft ) ¥} 2 %7T& 

$L$£m%&&, *U£ WS1> WS2; -f#-tf-£ 

ft, *J*AJilW & WS1, WS2tf<&£. *® 2 t*-*TAA«^^ 
WS1 *M, PIS, &#$U £ WS2 -MLfcEifc EPS ft 

A* £ WSL WS2 PIS 151 J2L EPS 

*»St-^it4f**lto£, #J££A>t WS1, WS2^^S^ 

filft#&T, 12. 

**£Jfc 12 Ji, >@ 3 ft^fc®^*, -f-ffJfetfcJL*. X &3Tft 
g/frtf 2 * x#**Wf dMMftt#H^iMi*frtfH*.*l 
J****#tt-Wf ) 122, 124, X 4*&'l*-Wf 122, 124 Ji, 

**T«***«^X#***3lf#^« 2>h#*^# 114, 118 #A 
116, 120. £Jt4-HMMMHl4. 118, 116, 120 ftj&tf^Ji, St 
^^T^@*^^^ST^^Jt^r^#]^&®X*fr^^ 122 
4* 124, J8ii.$JK*fr$n*' X #^tMMf 122 *# 124, ftT^ 
jpJ*A*X#*t^«*^#^*-fMl4, 116, 118, 120 ti3frR|££M& 
**., -Ml, 4«T*«t-. #7 * ft* #-t&##35# 114, 116, 
118, 120^ X&^, 

*t 2^X^^'S. 114, 116, aSPJflt&JL-F* Y^ft^t 

110 *1T# 2*X#**fc*. 118, 120, 

Y#3jri^3fe#«fl#« Y#JMi**f 112 Y 
*f 110, *X 114. n6«*X#ft*fc-Wf 122. 124 

Y#*£-Hf 112, *X 118, 120 **X 

# 122, 124 3£^L 

£Atf*Ji & WS1 tfjMF, ^fl^i.^i'UT^fe 



®-7Ttf) Y4*iMMMf HO ****** Y#«4t* 

no y #^ft^&;t£Jt £ wsi £ 
*K WS2 tfjMF, *«.*JWJi^-iaJLT^fcH^-^^ 

Y 112 tt*B*4*#4fc, /UttdNM* Y#«*-Wf 112 * 

A* Y#;frti«#****£ WS2tt#;« 

*P, 4*^] 1 t, tfi&tf X#A#.**f 122, 124, 
*fcfe*L114. 116, 118, 120, Y 110, 112 UULJfcJf *tf £ 

WSI, WS2 ^^*.©^^^^^AT^8 9 ^^Jt ^ WSI, WS2 
ikJUfe##f- XY2 #tflU *H 1 

ifcift, iiitxfc Y#**fe-Mf 110 ^^6t-^X^ 

114, 116 #;M£, ftTiKftAii*^ WSI A 

#««Ma#. iiit^.if ?t***X* Y #**£-Wf 112 

tf-tf X&^L'&fc^ 118, 120ti*M£, <tT«lfeA^*^ £ WS2^ 

£Jtj£&#|U& WSI, WS2.h, iiit£ffl^**i&JT&fcfl*£ 
«L»*aA.AX Wl, W2. Atfftfc, z e«M*.#, ■ 

*^XY-f-«i£.S.^ Z^^^^e^-^J («tZ*r#^«#^^^) 

£ a Vt£>T £ WSI; WS2tf-hfc, fcX^A^TMMfc. 
*tti&tiJbM?-£'fe FM1, FM2, tiLtti\frfitf*hfi Wl, W2 *L& 
5t**.**ia*L FMA, FM2, A #U £ 

WSI # X &2rft~-#]tfjiJ (£® 1 t«£*J 
) 20^ Y&3-ft-^tf & <£® 1 t#&fc£^#& 21), A^fe 

4fcaHMi«iU&«, WS2 x #*^r^-*l« 

( © 1 t**l*> 22 ^ Y 23, A^&^&^fltff 

(BI1X, BI2X) #-f#Jfcj|L, iiiifl^*^***^*.. 



Atf*W£wsi, ws2«2JM*x. 3>K *£f-**|- luteal -jm* 

*tt PL, Z 

# 1/5 a*, *^ifc43#:**tt*3#*jfctftfA# 

*U Jt#**MMttf 1/5. 

pl fit x i *#w 

(off-axis) 24a, 24b, * 

PL #*#t<* (fr^*l*E.H^«*««*t<J-ft) 
B#ft*^MJi. 24a* 24b, LSA ( Jltjfc^^ 

#) FIA Sft* LIA(atifcf-»**) 

4£#i£#X, Y«2#y^I«Hf. LSA «iLLU**a + *I* 
5, 151, 750 -$-+4Hfh B1A 5, 493, 403 -ft^Hf. 

LSA *ft, *#**Jft#*#i&Ji, *!J8iL##*#i4* 
-Mf^f«U^it. FIA 

LIA &&, ^AITiS^tM 2 :frfcJlMW#jfc# 

***** 1 t. JtfcAttJMttfA******* 3 #«.^#* 
ft-ai&AJi-ttt 3 i*4-iMfi&^^I, at*f*f* A 
;M:#AtfJt«£;fcJfcEaMa 

fcsfMfrfcT, £#&&24a, «.J9-f*«**#*A^*^* WS1 
-t#A# Wl Ji^3t4a**^jaL*^A**.*#i6*L FM1 ±Mi&$l# 



-fc&j&M.^. 24b, *fl-f*SN*flt#**A £ 

WS2 JittA* W2 i«A##tf^A*#A*&*#i£fc FM2 

$A&^&#£* 24a, 24b#*£.4£#4&#4£A, &&-tM£$ 
80 i£# A/D fcita*ft***t*tejgttfc##-WWife 

at«, lttflUMtJLlO t. *&*ffl 1 + 4*7 B*. 

144, t ^ t siit*t**# pl n R -t**^ 

( K*£*) FM1. FM2 itf#i&#BlM^£ 

TTR ( Through The Reticle, i&i±+ft4«) &^*#***A- 
H^SUfcA^SAft 142. 144 ft**^, 90. 

-^A.^'i^L^^^ 142 81A 144 *fr»fcA4Hfc 146 tf* 148, * 
«*JMA*«|tJL90«»*T, 

148 few. frMlfcA***** 

142, 144 ^i^I^^A, * "F *S**I* 5, 646, 413 
A$j#*f"f- 7- 176468 -f-^^-^-h^^-, 8 

WTS^, fr**t#***«it.PL* A** 
£&24a, 24b##~^ + , *»H4#^> ^tXT JB & 
##iMH*W& ( #T, AF/AL *ftfcOl30* 132> 134. 

# + , 2 ****** AF/AL *lt 132, Tfcit 

^3»M^I^ R P^M^ «U ( Wl A* W2) -t, 
*-S-^»l*L R-t«B^^A*^A^ W *&l|.ife*^*t**#*ft PL 
**, iM wtf ******** 

*tfe PL 1 t. AF/AL 

*& 132, 4tJ8T AF $&. AF/AL ft ft, ***f £® 
^.)? 5, 502, 311 -f--L, ^A*?!****)*******-**- 



*Jfc, ftftB 5 6-flt93*A« AF/AL AF 

#-if&#lA. * AF/AL £& ( AF 132, ^© 5 * 

0tA*fj|L15<K fMt&^152. f|##A*L154, $J$L 156. >M*& 158 

#AJMM&fti60laAtiJMM&#a^i5i, **ia*jfc4&# 162, #3r 
zrTSj4M&#L164, A#j£# 166. 168 fcAttjfe*jfc**fc#A. 

£*, tf-ffc AF/AL ( £ * AF £&) 132 tt-tifcfeA*** 
^^fl-MJMM- EL Wl (A* 

W2) Jii&**iJft4*«**tt«lJI*, *tM^H#**JRfl*»**£* 
tf* 150 -f-A, jgi*jfc#f* 150 #jfetiRB£. »JtA*« 152 ft 8 
©«A&154. ifciittffl##A#L154tfftfljfc, 156. 
^ 158 #M##4£ 160*t**A^ W tt«#*-t, S^A**L 154 
ttffl#tf4WLft#*# AXtf*3fe*t#A4«MkiftJt Wl (A* W2) W 
SJfefiJi. 4 Ait Wl Ji#JL#tf S£jfeifc*tt 162, 

ft4M*& 164 BlAA#iHfc 166$L%&±fo% 168 tt**«-fc, 

168 *4*A»Ji-»-ifcA*Ba««A*L 154 Jt#Mtf#.. 
JU6ti|L* 90, ij.i4J«4Mtl. 172 £^##55Tft#-#& 164 
*-^«S»t, 170***fi4t** 168 

Jfcft, #>$WA& 154 tf3£f§Mlfc*m) fcj&fctftt*:*^-?-. 

170, #/8;MM£JL 172 JMHM-H3MMJ£ 

*A*^HW«* +*A#*«it*>{ *4t*i*JL 38 

1.90. 

atfHfrfcT, #S##A*L 154 -h, 6 #T^> A 5* 9=45 

*«JiT;frfcttifcl*#tf#'fcH# 93- 11-93- 59, ife*«t 
J&ffl*^****^ X Y ( 45° ) 4.&0£iM W 6t 

GJfcft-h. f ^TJp@ 4 W W X Y M# 

45° *«. £@ 4 t#4H- IF> *.#**»** 

Ti«**4t**#**PLT^J*ll8J6H IF& 2 #-t*ft## 
fcHiftlHHtJfljM.. 



4Mr#l#dS*ifc*& AF/AL $& 130, 134, AF/AL 
132_fi*#A*iH. *P, **£ifc« 1 t. «-f**AN-«*A*r&* 
AF/AL **t"l32 3^**.**S«a**J8f-«.^#i5«aJ*tt« 
AF/AL «J 130, 134 *TJaA*TSlJR#*rt**tt#A. g| jib, 
24a, 24b Jfr^fc^f * -f 

AF/AL *«it««*^tt*I*#*^i«A/ft^#Jt^HBi-Ae 

**-*l*L4A* 32 JiTi»*#*^*J*L R*XY«2# 
*^-h#*^^«*L**6 RST, O&ttd-Sl&AJf & RST#*ffl* 
4$A*fc%*U *«*4H3*iJU£ RSTtf#£#M]&-F 

JWA*d^«*L*^ & RST -t, ^© 2 JS^f, 
jMMS^-hJBUffcJL 2 >h^*']& Rl, R2, *^*I*jM£ RST, 
ilit*B*«$^#^****it#*^*J*L*.jL3jfc 32 Jt, 
4&&«t:iMHBAti«34U4 30 ( 1) X #^-«£jfi&*^« 

*MMUf£ RST-t#^*']feRl* R2 

**fr*l*JU* RST -h, £ X #arfttt-*itt*MP, *t Y 
IMrfcftJL******* £ RST 

■f-JM 1 -*.*** 34, 34 « X #^r^^-^J^^-t-iS-^€ 

**«x#AiL#*. |Sj4"«#^34^iL*-ift ABB 1# 
-t*fl-**t 36 BI6X*.*«-f *T#fl-t*#. 

ikJLMfcftfr A X AX £ -#J S **** tt**Nfc JL, * Jfc 
RST ««**»BI6X«f-»*. 



£tf X &7?ft¥}&%$m, *>4k®im\"k* ^«J£& BI6X # 
BI2X tf^^Hf 16. 18 £ WS1. WS2 X 

*«^*]*uM£ rst A**^»]*Ls^*^«*xJ-#* (# 

-« ( ffl 1 t^^^ 35, 37. 

fl&jgr, JMLffl*tt-tftt;&f-*th tf* 35, 37*Mt 

£® 2 t$«& BI7Y, BI8Y;M^^SHt-**. 

35, 37 fcEJ$|^*l#L*A£ 32 X&jlLMft, fcXil*****. 

#41 35, 37 (*A*-frii-h«.^a*L*AJt 32 _tti*A 

i 38, **«*JUi & rst ft y 

& BI3Y ^^«**fc^#^*8jMUr £ RST *Uf £ WS1 

WS2 A < Y «r 

*p, 1 t> jt&flia^SM- 36 BI7Y, BI8Y 

*T, *J*B 1 i« 3«.«f«AJt^^ WST1, WST2 ftte 
JLttf-**|-$&. *>it*S^, PL 
t** 24a, 24b#— ^ft&$It*^ft* 1 6>&>i*#£ 

WSlttX4Mrft-«tfifiJMMttlB lft^^Hf" 16 fttf* 1«HM* 
MIX *** 1 WS2 

ft X #>rfcti£-*tttf «#iM H 1 ft-f2Ht 18 «^* 2 
BI2X 4L*«f"»*h**- ^> 16. 18 tittt***** 

16. 18, *rH2^, ****3*jfc#i* 3 Hif ft, &7*Atf 



ftJt £ WSL WS2 # X T#ifc*f^*j#L«if:# 

32bfTa1>>i *U & wsl ws2fle##tt£g^tf e£4£#jiifc*rz 

#ar^«*^«**JL#*«^«A^«^*.X« z 

RSL RS2, *lfc-t, H#*t-fiUi-tf ( 20-23) *.T, ^iK****- 

*f" * I* -Mb BI1X. # 2«M*BEXtt£i 1 *-H'jfcj|L, 
WSL WS2 W#^3£'W*it>hR*t*A*##*^* 
>t£ WSL WS2, 8*&> *)*X#^rAft.ffl*t*jfc#*4t*4f*it.iH-, 
it***.**.*****. 24a, 24b WSL WS2 

i»iM*Biix. * 2aJM*Bi2Xtt«i*0L*«. 

2 3 *JL*"***4t*jfc**4t PL ft 

*t*t*«fr# 1# (X#) #jL3t5Ltf£ 3tl^ BI3Y tf-f^*h 
^^**#i&*Jt4i*tfc 24a, 24b «f*— ^fr* 1 
& <X#) #jL3tX#£ 4 BI4Y* BKY'tt-f gMMte 

A, *Ht*«*T*-Mk). 

#^XiM4 1 tfffr^T, *«J8*t#jfc#*fc PL 3t#*jfctftt 
WSL WS2 ft Y 38rfc*fcJL**+, 4fc/Bilit*#*** 

*P&*£*.# ax titt-M* BI3Y ^f^^'HM; 

24a tftt&tflU £ WSl ft Y 33r<fr&JL«J*t. 4t 
/B Jt-frfcifc 24a t'^, SX ft BI4Y titi*(]L; 

&tiLM$L&&& 24b £ WS2 ft Y *tSj^i** + , & 

24b + ff&Ub# SX «3U*# BI5Y 

*U £ WSL WS2 tfiUJft, ^H*J.^-^«J*#, ***#BI1X. 
BI2X #***Hfr— **&iM*U*£ WSL WS2 #T#T>X 



*ft, JL& Y*J*#rtSH-JM*BI3Y, BI4Y, BI5Y fl^f-SHh 
2 2 l£7&#*Ut £ WS1, WS2 fit Y 

#^T^^aj*i«^h, t««**4**e. ^fc#fim&teT#3fe:£&*ff 
**. 

1 t. fl^**H6, 18 BI3Y, BI4Y 

W3^f^W5^f^, #A* & WS1, WS2tf 

2^^#^J.^-f^^^. 

****** 1 t, dk£**W, *AJt*4£ WS1, WS2 

ws2**i(Mfrfi**#a-* 1 -f-*«-fr) 

91. 

40, 'ttn 42, 44, ^r&H- 46, 48, % 1 i%8BLi£: 

*50, **52, 4M*iL#*54, **56, 2itQL*tt58, ** 60, 
8£&&Jt 62, T^**A64, t*£**66, 6ff?ftA. 

KrF (***L> #A 

40 £*i±&H42^, &iL#*444l# 

0L*« 50. **ASj«j|5 1 50 A 2 #^ 

«L*«*fr^«IA***A. ait** 52, 54, ** 56 

Ih^M^^IMAf 2 ifcifc** 58. JU£*&8&** 58 
**** 60, *JiMtftSL*^^*I*LR**ett^*-h«*B 
«.**Jt 62, *A***.*4feJiB«.T*«rft«*4LJ&, #.4HJ#L R 
fi&**«*it^*«***fi§^3LJi^T»^*Jt.^ 64, feiit& 
** 66, 68 R#*^*]*L R -ttf Jt&B feitjfc 



n 2). 

********* 90 #t^, 

ife-W 1 t«*t#»**.i 10 70, 
4*f-*4H3*L R ( Wl JL# W2) ttfijrfc#*tf, #*ftn 

72 ^ftn«^^ 74 tfj&ttfl 42 
*J&, **^***I«-JL 38, 3tAi*«*JL 90 
fcJ&R^&X (Wl A* W2) tifl RST^ 
(WSlA*WS2) i£fl#£r&, ilit-iUfc 

=&_ti££i& &£ttt$J-fc& BI3Y *»#UM* BI1X A* BI2X ataJHflfc 
-f»ih**fe««H*# BI7Y, BKY BI6X -£* 

4Ut$«t«3U. 38 30 #A4*A** 

3fr ******* 

±*t«*X70 t> #*fct***«X 76 

*.ft JM0*«U&*«*. J»9l**Tift*S*lt*«-^S^^^«l*L 
R tt±&«#tiAtt&* IA, PL 

1/5, fl6j&«.^******-t*-*TA*«ft«A^ 

***«t«*X 70, 
iUNMUMt* 78 &&#iUH£ 54-iMfr, JL*K'l*l R^^W 
i^-iiitJRSBE* IA(*JRfi 2) 

#A*&Jt K* SA Ji^HT, iE&&^&&^4Mfril##; 



^iLjN-tt^^jfcaL**********^*^* 5, 534, 970 ^t> 

£4Mi*.JL 38 fa. 

JLj£#&), H***fc4M&*fJM f> ftA^^tt^A* V, 
SIATAd). #£JM^tt*«*****S**I* 5, 591, 958 

f/n-V/w (1) 

**ft*R**A^-t« 1 *#*#&#&*# P, tiUfc 
«J&4tAJL^ E, (2). 
nP=E (2) 

*t**»a*A*****J*.x 70, #auM-«#fe* P 

iHMfr** f W^**^**^*. 76 A*#4% 

40 A ******* P>*^ 

35^ f *T£, .***«ftn««|L* 72 *JUHfcV3i|ML 78. 

£#&>r 6*#i*JL 38 it&«**^«-JE.*^*^ 

wsi ^WitfriM*.**** i *a**t, ******* 6 WS2 ^ 

£#**#«**# 2#tf&*fc. 
9 l #tsL**fe, >S 7 **ifc?\£«*& ******&* 



i3Ui&, ^*ft3t*AJt*Jt^ wsi i« 3»±.T«^^*fr4aA 

# l#Jf-Wtl82; 182 l#*186^#2 

if &190; ***** 1 »ft 186 1^**184; 2 

^&190Jitff l*Jf#. 

7 #r^, 5tMf i^«U ^ WI^ « fl 3 )l til ^ WS1 

JL«&4Lfi*«AJt4fc*«*ft. *frAtfWl' 
^H-^t^-t***-*- **» Atf'wi' ***i*t«.-ft*. 

#* 1 184 #*, * A* 

1**186,* 1*#* 184 182ifMMA**tf£ WS1 

^•f A^ wr «je.t^-. 

i8o«T*Jtt. H*AJtwr *£4MJ*i 

*tf*184Jt, Jifi2l*3.*t*i*JL 90 t> »*«.J}**««JL*«# 
i*Jt* 184«0*£. wr l^tfH 184 

Jl. 

90 t, * A* l 

H 184 1 ^Jf'f 188 *■* 1 #* 

tt* 1***184 *HfefcH7#-Y33riMM&, ^AHH-, *2#* 

190 Witt* l*.Jt*188-#.*^+Y^r^*^. 

£* i*.tf* i88*.JtAJf*tf£ wsitt-t**, *A*«.^***i 

*.*#** 2 ** 190 #jL, |S] Bj-flffr* 1 3U1f 188 

180 4lT:fr**A* W1. W, *±*^«90 tlSlA** 



;t*fc«*i*tbtfa*tftfttft*. &Jfc> * 2 if * 190 fH&*>9 

l***188-^A*-Y*^»^. l*tftf 188«iML 

3^** 1*** 188fi**H&Wi*HN-, £iL£[#]3t£ 90 t, 

+ * 180 T*. Wl4&**A#<U £ WSl-t#£B*tt 

« A # A * £ WS2 ft ifctffr-t & # A A * * 2 Jltig. $ it , 

*t<«**. *t. * 2 ****£&*= *Y#^^#«#2«- 
192; 2 *tf«fc 192 3 ** 196 9X7L% 4 * 

&200; 3**196-t«* 2^* 194; ***** 4 # 

^200Ji^^2*^^ 198*. 

#T, 7 tfjaiB 8 1 2 

>f *^7t> *^T*iiit*#Jt**ftPL 

WS2-t**iM W2ifc#**#4MBW. 
i*rJi*##*AJt*A* WSlfr* l«flt**fe^R|ite* 
*&tt*tfffl. itsff'tt^T, *****£ WS1 -h, ##A^*.*^ 
#*4fJ&*^#«Jt^#- *© 7 t> 

tf£ WS2 BI2X, BI3Y ftftl 

**H 7tf*tt£*J***tffc*t. fc**Atf ft* £ WS1 *** 

FMl iti**#fciMt 24a tfjET:* (**H 

19A). H*. *i-*«*X 90 t. **£/&** 24a *lf:A.*fei& 
* FMl Jiti4.*#i&*.*. BI4Y 

*S 19B + , JH*TA-*frfc MK2 ^iaa.J8^* 
«t24a«BlA*li#*»****«H^M**. **« 19B t> 



FIA &&#*3lrttt£#. 7^TX^^SWJ£ 

19C + , **7*fl FIA &ftfiHt£g£#.|g 19B tiftft. 
MK2 K^tf, *&4M4*i*JSL 80 fi#M&«&t&#tf« 

J-fctt***, MK2 4s.JL, *.£.&*]£X 90 t. #-*iit#ia MK2 
^-frJL*»aJ*# BIIX^ BI4Y#1^ittf^*&£> Jf A4tJ8*4fe# 
BI1X BI4Y *t«W*^ FM1 Jtfi*#i& MK2 

*A^^LftJ&afc#«**^. XB**AJt Wl 

^X*JL*., <Ut£ WS1 Ji#&i£#tf^£te. JM* 

24a LSA &ft«*4f-&3&*, «J*ft^iL*«-^ 
**U & WS1 -fcrt&Jt Wl -h« 3 ^**Jt<M*« ( 

***tf*4*f*-fl' wi x. y. e^fctf^te. *«#^4t«i-« 

*:MMi*JL 90 
****«.-ft**J&, *ASte«.fl EGA«>t Wl-ttt*#JR 
K< SA EGA W******^a**l# 4, 780, 

617 +Jl, jMl**!^^****^*-**- * 
— itfli^^-H-** BI1X, BI4Y), WS1 « 

flUMMfrfttf WS1 24a ft FIA 

*«U**Jf Wl JiW*«.«#*.#J*«*.^#i&<iX, 

ft***^**- * EGA ■j-tt^^^Ai*^*-* 90 

ft MK2 ft4S46Rft**H*3t 



1 tttt&T, *»-fcfl-&, 24a ifc4f*i* 

*K — ^i&^Sl-^frJ-ft+f^ AF/AL 132 4) 

WS1 #ifc#-ti£.ttAtf*.*. 
IbJ, *,M*Uf£ WS2-4H. «.fl*iB9W***2^*I*LRl, R2, 

fr-tfcAJr Wl -#]|SJ#^f : ib#^^-f#^ MK2 
^*^**L«.<tJL«ft 144, 
142 FM1 Ji##-fc MK1, MK3 *^4L*i"£tt^M 

**t*jfc#*fc PL #jM*T*Jrc##£A* W2 iitf 

*L*Jt £ RSTfrA-filUi £ WS2, ifc*N*#«M.. 

tfi&fc. tfa^frtt***^**'^. >® ioa #r^, 

*]#. R2 ( A B 40 ) * A1-A12 4^lTtf #*i4***A Ji Wl 

aaue, 30 &fr«*UM & RST &te®7rfoX®*h 

*&*#^*J*lri ( ffl# b) **H iob J** 

ft B1-B12 #*ffi3#**.' H **d^**L R2 Rl 

t***4 (af/al, ***) **fc**H> 

*A***itfr**^ftjt- *A* W2 tt*.* 

£.ti£B 7 flhFti 2 HJiW £ WS1, WS2 Ji##i£#^^it 

*»^«*#*j|t**« A* *Ji * WSL WS2 © 8 *§Mi 

jL ***L#£jM*Atf<U£ WS2-t«Atf W2, 



tf#JL*AAtf*fc, A* wsi-ttf A* wi, 

PL Ti£fi**A*. 

M> 24b T*i***#«*L FM2 _ttt MK2, 

« A Jt*^****^*** BI5Y 

# -f ¥t X&$ft> & * * * 24b * FM2 -htf 

#*LMK2 

1»T, 7 H 8 90 it 

#tf^$Hh«3[/fM&#. A£IU& wsi, ££#]£>i#£&#T£ 

*#^***L FM1 Jitt&*#teiMjH 8 ******** *fc 
PL AX t'« C**t*«) «j£T^r««&« (#-Rffl 20A), 

H + BI4Y ^^MMU *&#AA#£# 

& WSl#iL#i& 21, ^«*«.*#j|LJ&iLP|»«.**«,^^#*«lffl 8 

gp, >_L#r&> 1 t> £££«*tf#*-t#A** 

% £ WSI Bt, &;UW#L FM1 %.3\lL®-%%> 24a 
*&JL**# BI4Y tt^**HULfc> *h»-A4fcAtf WSI & 

#.*JS)L*-&**A*»atft 24a ttMt^** 
PL tt*#t* (*#t«) (*7*«t* BL), 

-il^^SM"***** BllX^-t^it 16^«*A, 

-£«.Atf *tf £ WSI *X#m*!XW^ BL. **, 
«H*AJt*Ji$ WS1#*«IH 8 

*iL«*i*.JL 90 t, dt*S 20A fcit^*U*J£«. 
«« 144, 142&fl***^***#i&fcFMlJi#iaMKl, MK3 

**Jl#T&, i&T^6^ BL«3AJt«Ui6 WSI, 20A 
0f *, RMK1 #>S- RMK3 MK1 MK3 



£@ 20B tJM^*lfc R-t«#->& RMK ( RMK1, RMK2 ) « 

A £® 20c Jijfc*Jt*#ia*L-tW#ia mk(mki, 

MK3). 20D -LJL^T^a 20A ##.&T, 

£#ft 144, 142 JiSBi*«Jlb^*l*L R RMK ( RMK1, 

RMK2) «* AJi »Ji«:*flL#»4.*#ia*L-t*&#«i MK ( MK1, MK3) 
£i£S20Dt> #-S-SHx4L**A^*l*L)t^JL 
CCD @|L&JpL&®. 20E Ji, £.*T#*.ffl*«ffl#- 

£*, &® 20B t^^W^3ej*L#i& RMK «JLfrffl 20C t#T^ 
«#i&MK«**X^it*-^H«-T-. FM 
±, fc£MK2#MKltfAMK3ttt*#3U MK1 3* MK3 1«J Rl 
* ^« *L«.-lt ^ * . iB * * ^ ^ *l *Li « # 

RMK1 RMK2 f& WIS— fit- 9 20D Jl^ T RMK 
jE.#^-f***L«#ia MK t&#£#*&. *i«t««JL 90 +, 
*fcJMt*##**.#*.ir. JL«J*# BI3Y ** 
Ttf*T&&J8**rt«MMMWAJi*Jt 

fcjfc, T**# BI1X, BI3Y ( % 2 JM 

t FM1 -ttf#i&MTCL MK3tf£##£, 
R RMK A 4 * -t*t**4#-fr JL- 

#Jdt*, MK1 ( J-XJL MK3) Bt#A#$.# 

£WSl*JM*W£*fc*ttf XI, Yl), #JJ8*.4fci 

»ft4fr«Jjfc*^*I*L^#^ RMK1 4iJLtt#i& MK1 
9X3dftfi%'SMfLfL®MTit> RMK3 #&^43-J.##^ MK1 
£jfcfc, 4HJ#L R Jitf RMK1 RMK3 A# tf -ttt 2 

^♦ttt^^X. **fr«fcH# 4i#*#*fttt 
&^f^> jS^K B# MK2#f*i& MK1 #A MK3 ttt*. 

aittt**.Tia*ffA^**^ wsi *(xi, Yi) BH***UtB# 

FM MK2 



FM1 Ji#iS MK2 thte*t&3-iL&. *»»*^X^4-**L FM1 -t#i& 
MK1. MK3 

24a aH*A.##M&*L FM1 _ttt£.*#i&J£, ft 

144 *.**^JL4«»4-#*ia<tJL*&*A, «*-f**flL-t*» 

it*, Bi&*##"» MK1-MK3 ^A**B«A#*L-t. tftf*. 

JI&RMK1, RMK2 mH^fcHWS****^**, 

5-67271 dWM^***.***** 

g«4M* BI4Y A tffltta/F, 6 *4fcT*-ifeJWWJ*# BI1X, BI4Y 
-ifi.*^**^i^«.WSl t«***B 8 it 
ifrttfcT, WS1 ^ Y 21 Ji4fc 

*tt PL AX fcJt«**-Mfc BI3Y Bttfl^, & * 

^JJ*L^*flt« 144, 142 &##fc#L FM1 MK1, MK3 

*»J|:tJ*£**fr*!#Li«#i& RMKlx RMK3 « Atf tf-M****** 

£@ 11 t. *^T*#*£**#*&#ftJi£ WS1 -t 



#T^*#fl;at#W*flt#*AX*^# WS2 Jitf,?*;* W2 -h^^ 
j&tfflfctf. 1 t. fc*t--fcte2>N***U £ WS1> WS2 

-^■«iftitft>t ^JAff^**^******.. 

HA, 1 t. 

^«**t. i^^^X Wl ^*J*L R, g 

Sib, wsi-t**fc*»*t. 
If, t*#P*«*. WS2*# 

#**t u.>**« 12 t***!, M 

TT*t, *ffillttfA* WlJ8*##*ri, 3, 5, 7, 9, 11, 13, IS, 
17, 19, 21, 23J fr*H 12 t**AJ* W2I8## 

r l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 J 

A*^#.«**#H. 
A******ifc4tW**»#*a#^ 



MTiM, l 10 t. 

te&lfc 24a AF/AL 130, i£#;&i&J.£;tte&£t 24b t# 

AF/AL 134, AL 

4fe«****#**PL ttt AF/AL gft 132 AF SSj 

*3Jtttfil, ®m^l8tl9l, 0>*jfcBj-Rl, 0^iM|;iMM6J*a*t*Bi- 
*jfc£jJLtt*-fls ##*&;fritttiMriM:(*fi 13 y yrftihf 

&® 13 t> JM^T*$t#*£.tfiM Wl--fc.*4#JBia*-210 ftfe 
13 Wl ftfc*T^«#A*^*W.«-Wf-. 

'Jka**Jff 5, 448, 332 -fr^MJLtttftf-f- 6- 283403 

*4HMl*4t*i, ffl 13 ttfcjfcfM^fi* 

*, 11^6 13 ftbfi-f A. Bv C4L****4*JU B^/B^Fflf** 
# AFft*.fc*t-f witt*h«, «-«/ t i— wi 

at— 14A* 14B. 14Ct> W*T^^13 

ft&.fe AF1-AF5 **i«.MMfiM Wl #4$, 

14A, m 14B. © 14C t. **T***ift^#**S 
J*HFiSUlAFftft.&. -MTSMRt. #*N*J}Wl«fe 

i#^*AJtfcjl 14A)#*# 2 ft** ft 



AFftlfe.* AF1-AF5, ft *h IF ¥i&&7rfttf]%—7T 

-#], i#43*6^t^-t»X (#-J5K 14B) 2 #rife$fttt AF 

AB1-AB5. 

£® 14A t> S-ii*+Y*Afe*6-iUteAF»J*«&#aT, 
AF1 #AAF2 ft *hft>f Wl #. ©14B^©14C 
(AB1-AB5, AF4J3L2LAF5) I^U Wl ^, f^X 

#l*!£r&), «*»-tifi.^#JtjW*.«5»** 

**, £3 15 tJM**f-&**tf £ ws 

WM^Mtfj AF *> (#J*», AF1-FA5) £-^MMt-f #-t, £ 
SjfcT D AF **, e^#j£*«i* 

E~F ^«AAS AF/AL #J&«**KU£il5l* 

#*8 is t«£ e, ^UL^atfi-jt1f«««i***j# 

aT«*«*j|E.«^A, &J*W*> AF "«J*t* AF/AL 

41*, ^*-BtJL*«.^*ft 24a -t^ AF/AL ^tt 130, 

24b -ttt AF/AL £ft 134, *^**H**#T*#*«-^ 
tftt AJi Wl # AF »iLH-t*-*5 AF/AL ti*J*«W*&*i£?l 

ife«*Att4HJ#itt*4fc. £Ji*£<Kl AF/AL »& 130 *# 

AF/AL *& 134 t. **^*T«*^«.***Ji********ft 
PL i#fl#tt**T AF/AL BiiAtf Wl l«tA**fiO^ 
(*£-F AF-AF5: £jgg 14A ) AF ( * £ "f 



AB1-AB5: £ &S 14B). 

*p , Sbx m 16 , £St*r£/!3:<ft A -t, EGA ft 9j *lfcji_ AL1-AL6 

(6 £), *A*H**»*AftJf*S»35rA-tJlal*A C, A, B 4 
fi- AF «*. it#Hf«.T, H**.a**i«* 2 >N*;tiw*ti* 

tffl+WH****!*! 

£® 17 t. JM*T##*a 16 ft A A &#;Ml$ 

43-B*& AF **«&&.& AF1-AF5 #»!*&#.. 17 t. 

it#^9LT, 14A#f^, AF4 ttiL AFS t> ®# 

T>a jE.*Jfcat# af «i*, 17 t* af ^tf/M-^ A 

ik&& AF3, AF2, AF1, 
®&®J?tL-*&fi A 

16 ttf a. b. c fl^fcJL*.******. 

>S 18 -5© 15 ##3L;fe*fc, T#£&Jf 

ft#*A**lMMJt*£*. 6- 283403 -fv>&0r 

F*# C B#A3HJl*H ), T# 
>Jt/9f&, *>J|UM;ML«tt&#*JMiX. 10, B#, 



A X ¥t A * # ft A jf ^ 9 ft It ^ ^ A X # *h #] 6 ft 4J & & * it # 

ASK, T*&jt.«aH***j^**^^>5.. 

tt^«ftrt«434**-;fcA#*hH »4«*JRE*^W, 

MMUB-k****l 1 ttit*«Jfc*-JL 10, H*. A-ft-£* 
fltti^fclMfr 2*AJ*tt 2^A#*U£, 2 *Atf*#£»£ 

*MtXYZ;5-ft#^, **jM&~#ttA* **£iSM?A*£**£ 

*?] # &-f * *f » Ht « * A # * X £ * 

*/B*fcA J} ******** (*^ft^««*aTW#^ 
*«t, tf#Ti«***&AJi*tf£***£4&, 

*£4fcij&Atf*X£tt—&**Atf *»-tffe*-A 

2*AJt<Ui£*a> T«****Atf*Ji 

142, 144 ( ate**#«.*L-t«#***. 

3tf-^AX*.*^3t^^^--^A^*^ ^ai-fcfl^tf 

24a 4* 24b 



£i£#^2LT, S*MA<!>*)9 24a 24b 

^**L*.«*« 142. 144i£it&^&# 
*tt PL 2 *Jt^*#^i*«A**#i&4lJi«^^*J*L 

^fclNMUMfrtf-^ 7- 176468 -§-4HfL^^#«*.«A##ia*L. 

*, ^la^^ftt^^^^^^^*^***^ PL M, 
*Jfcfc*fci«2L*****#*tfe PL «-tA#«*.At««f** 



*2>js&**U£#*. T##iJMM* 2 

H5&j&*2^ftJfft;t£ WS1. WS2#^J^^r^^#Jl^ 
♦ft^A^^ltPLWWt^ifci^rt^^BIlX. BI2X, 

WSL WS2 JR#, X 

fiJBL, 3Hh «.ff**3*Jii£«*:# BI1X, BI2X, 

ft*fcfc*a*MMit«fr&***Sft PL rtft#t«^Uii 

XttzrfSj ( itijt Y Jija**** BI3Y, BI4Y, BI5Y, * 

* 2 + WS1. WS2 Ji, ^jajL**#ia*L 

FML FM2, ■ #5lit«*Jll3t<l^*****#«4iJ^«0#i£«*' 
& # _t # £##J tffM- £#£#£1*1 la] fil, 4 * it* ttJW* 

# *&*£**] * **44f »i ****** 

* ft A lift « « «J *& T « A WHMt 

*»#*f-+ 7^76468 *^#iMF#tt*tf&£ 

j9f«Tiaff*l***A*'** DOFCA*) 
*^^rj^, B***J.^*JL 2 &*jfcx#, ^r^^stiU^>i 

DOF #fc*. * Tl ( H a «^^Btl^ X T2 (&*£/ia.tf 

fiix T3<4MJt&tffiU T4(i t, 

A^t*&**a*«** Tl: 9 T2: 9 T3: 12 *>, T4: 28 

#4L*ifcfrtt**ifc, JNi/ 1 *^* THOR=3600/ ( T1+T2+T3+T4* 
2) -3600/(30+28x2) =41 Etf/'MH 1 
-***#*tt#4M£*tf ( THOR=3600/ ( T1+T2+T3+T4) 

=3600/58=62 [ #/'Mtfl> i^+A-ftfl 66%. TA, 



1 ##«fcjfc*i-fc#tf*h« TU T2, T3 %> T4 -&i£fr 
THOR=3600/ ( 28+28) =64 [ ^ ], * # T # * iM£ & WM> 

*kEGA.Mt, A- 

££-#«**** £-H«rt 2 >h-^*J#uat4r 2 (a. 
Aft, *W*iJfc^«^-*«AA*A'*-*i*^A 

(T1-T4) ^Jiii*H v JBA*»*.jtfll|5*Hfc« 2 ^AJt*Jt 

if 30^), ^ T4( 28#)#*f*t«N-, THOR=3600/30=120 
i§ft/3 1 ******** 1 #4fc§* 4/* 
+ (THOR=62 [ */*#] ^**i»4M* 

«T, ftitfl 22 23 ft 91*^^***1 2. *t, *H- 

2 t **« 22 «*****£ 
WS1 ^-&6$£&(WS2 «— Strife Jt*,iP»**H), 
BI4Y^ BI3Y #;fet5.SE^ BL ( Wz& BI5Y BI3Y ft^i^g-M" 
) *, ********* £ WS1 ( WS2) 

m&&& bhy(*,# 

BI5Y) ^jyL**^44A.#*Jft*it-#*£- H*. db^J£## f £^ 



10*3. 

£@ 22 + , &*T£ WS1 ±Atf Wl tt£#&jM^£i£#« 
#BBYtf^?M-**:t4*«*». 

jyiffl 22 t**, «AJf *Jf £ wsi 4a-X#*«& biix, 

BI4Y ^**h#*£#£&24aifc#AJ} Wl ( &Jii£# 

EGAitbfr) ^fr#J&> f-***j|L^iWJt^A*AJt*>t^ WSI ft Y 

&BI1X, BI4Ytf-FaHH**i*fc, -~&&AJi$U£ WSI ^Jt-fMfr 
#&j|L#X##«*##i&fc FM1 fcf-*.*** PL T ft® 22 ft # 
X. £#***fc#L FM1 #X#Jt**t#$:4fc PL ftitT^ 

**# BBYtt^*#jfcjMtAJi *U £ WSI ftiL#fciL#. 

ii#Hfr*,T, AJf*#£ WSI ft#X*MH, B£T#*#»i*# 
BI1X. BI4Y ft^ifft^teifcfr, *«#iJH«.**«- 1 ft ft*.* 
3, 90 t. T«iMlfi£A^*>t ^ WSI ftteX, # 

(#*##i&*L FM1 PL JET**.*). 

JL^«J-*# BDYftf-^Hh A* £ WSI ft^X^e 

4MM-JM* BI1X, BI3Y ft-f »*|-ftrt*4Ui*f <*e*Mf 1 A 
Jf £ * 3 * 2 *Oi £ * # >. 

*i**J*X 90 t**H 22 #*«4fcJLt*fcAJf AX 

& WSI ft#X, &JB^J|*LMft 142> 144 #»-hi£ft&#*l 1 ftffr 
>8 ****** A**#«*L FM1 -tft#*& MKL MK3 
iMOl-£ftfr«fcJfc.*M& RMKL RMK3 ft A-* tf-M*#*.ft*ltf 
&X, JfWJlfc#«i MK1> MK3 3^**^tX. PL ft 

**t«) tt*tffcX£*. JMW;*#ft FM1 

ifi&#iaMK2^*#JRW*^X^*^»*^X^**#i&*LFMl 
MKL MK3 &##Xft#I*N*X£*, **t-*.#**4tX^ 
^#««*^X^*, i****tf£*ifc4flM. <-t*ft*.**ifc> 
(£RB21). 



****,t> fctff"**^*. BI4Y JkfiJ&tfJfc** ft 

^H*e*fe5t#T^f- ***** WS1 «««E«^**#« 

*-*«****£ WS1 -*j*#****^*#«fil, 
3-3-tf**** * WS2, *M*»UM* BI2X, BI5Y tf^ifW]* 

#*#*#£ wsi H£SMf*.***. ##*** 

*£ WS2 -#]^ a 9 «*^^^^^*^^^^^^-^"^^ 

*** wi 90 t-4A* 

«J-fc#BIlX* BDY«^^«*M. -£«.***> £WS1#* 
$4ai*# BI4Y *&^#i|rifc*T^iL#«**** * wsi 
4fc*. #'JUMi*# BI4Y ttf-**)-. 

90 t**#^-f***** WS1 tt&fltta*****^*** 
BI1X, BI4Y, #«.***** WSI #^**^X. 

^Ife**, ^B^&^^T^f-***** WSI ttfcJUMJft** 

*=Mt*l#JL 90 +, 4 A**** * WSI tf*J**JL*#fltf, 
***** * WS2 «A.*#fe*L FM2 JtfcK ****** PL T, 
******* WS2tt*M&. fr-t*-#*#** 

144 4Hfl A*.*#i&*L FM2 -ttf**i& MK1, MK3 
*Lt4**M£ RMK1* W^«A*«U***«**«.. 
tf. MKIn MK3 ( ****** PL «**t*> 

JMIA******-****. ™2 Jifi4*fc 
MK2 «^#JR*0#U*«**^**«^**#**. FM2 
MK1, MK3 A#^.JLtt**^JL**, *.*f*ff**^**-*** 
4***H£J££*. 4§#£*tf £*&#** ( Jiife^A***). 



£@ 23 t, JJL* T *U£ WS1 $J*JJ4£JU 

tflU £ WS2 -*ifc#r*L*^ti##sttttt'*.. 

£#f*]8t£JS 1 (BI1X, BI4Y) _t, $»*:&«| 1 tifttf, 

H#JMHHA#ia MK2 ttdMMii. wi Ji^#«** 

EGA **, *A*H#«4#*t«*#*^*#M- 
J*tf *##X**&**L FM1 -ttf *H& MK2 tt£##JL, ^ifc^^" 
#16 MK2 EGA 

**fl^#^&#J&Ti«J8*A#*jfc#*fc PL 

&g (^*LJM£Mfctt 142, 144) &#&£#^&J^#^*> 

ttflfc *t 24a * 24b) St*****-- 11 *** 



*haU-R (T1-T4) ^Ji^lS], -jW**r*.iL«^#ftill 2 >K%Jt£ 
$£M-<kJ&&&&3k4tlt*&tkm.Mltitft*T, 4# TIL T2, T3 
— ( ^-H" 30 ^ T4 ( 28 *>) #-fr*t«Bfr, 

THOR=3600/30=120 t Jfr/**H, 1 >Nfctf*tf£&jfc 1 ^ 

jfe:*****;* (THOR=62 [ fi/Wl ftfc, JL-^iT##3l 

^-fit*Jt^^ia^-*— feW<ft-^ (stitching) *jfc«^fi#«J8. 
[ %%Lfr\ 3 ] 

lt> 2 WS1, WS2 

WSL WS2-tit#^^r#^^Bt. 

t, ««*/8H 11* © 12 iSUlffl 24, £ 2 
WS1, WS2 Jii&#tt##tf 1 t#P&> 4® 11 

+ , **Ttf#l|Ufc*##**W£ WS1 -t^ft* Wl -Uft£#JR 

*»±fl-i£, 4 2 WSl, WS2 i4fr^*#t. 

***** £J:«##***tf -M^lfef- 

4-#*tf£Jiifcetf *#*#*£-**£ 



WS1 JittA* wi tt*jfctf*#JL*3MNM, 
Jfcfcfclt 24b «;WH#JL&iMfc###*W£ WS2 Jitf** W2 _L 

i.Ji*i« 90, 4«^#^*#^**Aij;, S2 

^Bt^#it^#t, H**»5ty*****>t4? wsi #«iA#Jl**| 

%fa&/&ikm*h$ t )i £ WS2, BAA^i*?|fefft^ff. 
##*^51*^**#«*«.T, E;$£££-*U& WS2 

^ffftaw******?!*^***- i-fcfl*.* 90, 

TttHN-*^^?!*^*^ (** S4). W2 -h, 

S6). 



*&J&, &3L.&®$LM- 90 + , S10 tJi*** Wl, W2 ±tf * 

*£;M*'*T<fctt** S12 t^tf*.*#T— 

S12t. *#T*.*fc«H s tttt*.T, S2:f:JUi£##, £ 

±4fe*i*.i 90, &#m. S2 1» & wsi ait#at 

#&£-fr%LS14. Jl4SMN£JL 90, *]*r#*/t W2-MMf**## 
«W«H*M«5l*f*^# (#*S14). W2 Ji 

£#J& S14 t. ^ 

S18 Wl -fctt^ifcSMk W2 Ji#*t« 

W2 Ji^?|fe-f-^#^^^, S16 ^XJi 

SMfr#, *JUMUIJ#£^* S12 H*fA£*"T— 

^#^S12t, '**T**W^^#*T, S2 «. 

£J8 8lli2UUi 12, ***-tii^2^*>i Wl, W2-h 

W ii^bUwU, ##st4f 

*#£*]*#**fl3MH- r 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 

21, 23J (^flfeTtf.SMO. 

£@ 12/Sfr*tti&;t W2 Ji, *J83MM*r 1, 

3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, - J 



ifcfi, &m 12 (EGA) t> M^KS^Jf 2* 

ij«^#ait«"F*!«#ia ( @t#^#^ 3) #T*# 

WS1 SI^Aa^^fiO^A&AJtftii^ WS2 

(5|fe^4fctf##> 2, 4, 6, 8, 10, 12, 14, 

16, 18, 20, 22, 24J £K 12 Atf W2 -t, 

*Jf Wl fi**. *^^^^ r 2, 4, 6, 8, 10, 12, 14, 

16, 18, 20, 22, 24, - J ft ittf (* 

^ 7 Wl 

W2 iA#fe#**«**T, 1 IM* 188 #«l4fcfr 

90 Jt#at#Jt«i-«», ft** W2 **r#*jfctf 
*** W2 t- 

i.*«*JL 90, 

## 2 wi* w2-t*#Aa*&^#t. *TfeH* 

*T, fl@25A, 25B**2+Atf*Jt£WSl, WS2^HA* 
4Mk*****#. m 25A t. **T*^W^ WS2 fc^fft** 



FM2 Ji^4.*#i&^4fe^. i^ilSt^^^^,^ £ WS2 
(x, y) h (0, 0). *»*.«.«:^*#ta*L FM2 Jl#JS.*# 
i&Sjl.&tfiU'^ WS2 X ( -Wa), £ 

WS2tt£«tt£*Ni.JLifcA ( "Wa, y). 

Atfft>f£ wsi H#fi.it*ft4*A4* 

WSl JL^J^*#ia*L- FMl #3MJ#.*ifc#&$t PL T 
fctftf^MNiJ^ (0, 0), ftJ5U£XJjffl25A/^*tf&>fj&tf£ WSl 
( -Xb), *>JMfc4Uk*#4&«L FMl tf.&£#i&f«] 
a V*igU£ WSl X£## (Wb), WSl ft 

( - Xb+Wb, y). 
#5&ft*AJf*#£ WSl. WS2#lZ*^4U$**h g£ • 
WS2 #£4»*»,M*>i£ WSl 
/^T^fl 0< - Wa- ( -Xb+Wb) #<3H^&^. 

£® 25B t> ttftT**Jt*A a WSl ft 19 25A 
##&tf;$rft ( -Xa) ##*£JE*, "2>h&Jt*Ut £ WSl, WS2 * 
( *tf-t 2 

*Ttt#^^W-9M«AB 25B i£#^2LT 
«*Jt«,Jt* WS2 ( -Xa-Wa, y), 

WSl, WS2*.5. J Nfctf&fr, S^£ a UfU WS2 ft 
£#iMitf *tf £ WSl ^ir^UfejR,**^*^, *«T«J8 0> 
- Xa - Wa ( - Xb+Wb) 

Wa+Wb < Xb - Xa 1 

U 1 #tt-&T, 2 >HU*U£Ti»*:f ^ftttfr 
Wa+Wb >Xb-Xa 2 



WS1, WS2## SI 1 tffl#> SSjlWW 2 «#*T, 

1 2, AT&a-fcE^M, 2 >N£#iM, ^gl^-^r 
$S 26 «08t*H«!B«-#-t*****ift«*3E. 90 i£ 

^L^^^*]^#9t, fll«|S| (ilX, Jt«*****t PL 
tf#,*HUL> 0) tt^*iM*fc3HS: 2 ****** WSK 

WS2 ^:Wa, Wb)^X*«^b 

91 t«-tat*#* i. 

A**J|L* 90, dMW**tf «|*#.#^ 
#it#$J-fc# (BI1X, BI2X) f4S. 2 ***** & WS1, WS2 th$L 

&&#«!££#**£ WS1. WS2 iL£t#]&JL 90, 

^i££4UN*JL#i**** £ WS1. WS2^j&.*^X^^#^^r^ 
#*##3ElM&:£> AXb^Xa), *t-ftA.-tSl4Ht* 1, 
•fA^3»A#** 1 (Wa+Wb<Xb-Xa) (#^S30)„ 

ltt**.T, S# 2 ****** WS1, WS2 4U-J 
^iC^f-^t, #r>a^&^&&$#**** WS1, WS2#^r(#3£ 
S32). 

%&f%L S30 t*SM-**M. 1 *4#«.T, 8#£*** 
** WSL WS2 ^fiJJSjL-Hfc, tfjR££*t*i*JL 90 t> 
*** * WSL WS2 -t^ftf JJ*;M*tffil < #3£ S34). £*b, 
£*** WS1-#&*M^**.T, £fc*JL*90 4MUf« WS1# 
#>*##&$***** WS2( jM£S36). i*«*l90, 
*##«***** * WS2*H, «*f^*«e*fe**AJUi** 
£ 1 (#4fc S38), 1 S36 

*MMH1****« WS2 ££#J& S38 .+ iS*.7#-# 



3,irttt&T, Jl*mH*JL90, lf**t-f#*.*.*^*^*"*^ wsi 

(#*S40), ^jP]»£JM*#4Mlii&Jt*Ui£ WSI* WS2(#3jtS32). 

£#<&S34t> WS2ft-3r£gj|Ltfft3!tT, ± 

90 «U & WS2 J} £ WSI 

(^3£S42). JU£$&£ 90, WSI jfeft. * 

WltfA^iMfcJU^***. 1 ( ^Jfc S44), ££^>SL#-# 

* 1 JHPO«A#^**JAX*Jt & WSL ££#4£S44 t^^T*^^ 

WS2(#$LS40), ^ilfc^lU^^^ WSI. WS2(#^S32). 

=M4*J*.X 90, *«*4fc«A^*^^4fe*]^#a.T, 

JiH^* S46 VLVf®. S30 ±JL-t*«^«t«, $¥l 

iL&#]£.X 90, ilitfeJiii*^^^*^^*^*.* 38 
#^*HM 2 >HM & WSI, WS2, £4^*^. 

/?r#i£Wf^^#$U £-«tt##*MLtffl 
HJb,- Sfttf^WAif-*!*, 

>&^#, #x##**iM 

^♦ttFM***! 1 , J* T *#*t+**#ifc*# (E1-E12). ^jfc 

27A#r*> EGA*#Jtfr##*i** Wl -Hfl, # 

« W I f^I EWi§#^I. 
r AJ , 4L#«4 446J*R**, 28A #*ttJtfc-*lttJW Wl 
#Mf, * ( Wl) **jfrifc*#, X W2 tifeA^ 

#t*^****A***- 28B^-*ft*A* W2 t. 

MM (1-12) 4t^*#«^*W*^^r*^**st«^^-!-^, 



28A #T^> EGA*A>r Wl Jii£#*rt£.'fMfr#tttf- 

1~5, tfJ%2t4tn — m (B) 
#A# W2 *J\&tt#I*E*iMf£'fM&#. iSl-**.#^**. 
**.-fr#jRW#^**«AJ?***R*H, 2 ^A* A* 

£g 28A /^#A# Wl-t, 
-f-^jy, 5 fH&thM 6 , &«JJ 1 fr-h«#J*fc* A3, fr^jft^Zk 

A* W2 6iajaL7 4t.*«&#J»K***#**-***** 

*ttPLTtf, #f A#*U£ WS2 *t^J&SA#Atf £ WS1 

AJt W2^f" ****** A# 6 wsi 

&ifc&A* Wl 28A ^# 

JJLT, ^Tia****^;****. it**K#**5A* W2 

EGA tf*fr*,T, Ttt*****^ 



'K B#*Jt 

iMUfc###^ifc*ftt##, *t*#««H (BCHKX 

***** 

4] 



1 *U £ WSifc*f**J* AF/AL, -fc*L#*3H*. 

*B 29 t, A* T *J»L**^ 4 JL 214 

214, 1 -#A***r#***&^*t**^ 

1 1 W*t*»it«.JL 10 QtJUh 

^«l^**«.X10«^S^, * l*Atf*U £ WS=foA, 
8H*«t*J^iftJt W Jitf AF/AL, *ftJL£*jfc&* IF ^43 

***i***ii*Aa* if ^*^4»^^«§ 

161 ft A- ***** 4 WS Ji, 4WMfc* 

*#A w ate* Z 4**^*^*^«A.**f«^*4*^ fcttti 
Z*MoM£ LS. 

*J8*WtH4bF*&H 30 Jt#TOH AF &*.&***£ 

JSlIFJiWfcXBi-, ***Ki*IF«&*M*3-fi (+Y^i^j) Ji, i&X* 
##4**t^ ( ±X ;jrfr) -LJ8jfrlft& AF1-AF9 ftAtf&ifeE^ AFE 
(*jrh& 35), ****** IF ft 

Ji. *»*K*IF«f434»^^ ( " Y&ft) JL#:JL*#*J*I# 

ft ( ±X #6) -t#&rsfe.& AB1-AB9 M^WS^, ABE (#-JRS 
35), #*#«****&* IF W#^#^ri«jWtt«a^3£H-t'. 

AF1-AF9 AB1-AB9, 4tS&£*^#]&$fe* 

S* IF (+Y arfc, - Y^fi) tttftf, *#.«£*#• 

©31, £J^fc##fc*K 30#*Jtf ffl, ©32, A©32tf-f&l^, 
® 33 ^UNs&^fr*© 32 ##J*©. 

32 X© 33 #f^, JHJfflvMfrASr AF/AL **«**#*♦* 
ft 151a 151b #&«***, ^A#*&>7 W^«#«7^ 



AB1-AB9 AF1-AF9, **-H*iL#«A*** 

^A.#^ AF/AL & 161a 161b &*t. 

*«L#«:***lt4fc PL N.A. ($ttiL3l&) 

*«J***S* IF ft, tetyfc#£#tt&T#7£tf££tf»J:*, 4l 

>@ 31 A® 33 **ifcfl 4 PL # 

T#«-ifc##4fe, £#iLBl#£, 4t&R43"*#*«i 151a 

«A 151b tt£ jMl##.J&#*ifliJ7 W 

W it*t**#*tfc PL fi^«J», £|Ufc&#&M, 161a 

161b t*t&#. ^S^^- AF *fc PL #T 

N.A.tt£H^i|*t#jfc#&ft PL ft 45° ^iS; 
— ^c^lsjBt, ^T^j£*A*t^Jt**» PL £ 
PL ^HT©^^^rT%-^#-f^^ 216 &Jj& 
-^^r^. **+ff-f*L 216 * 2 

*— JMMM3#3-fc3£tir# AF ^&,&##+Y IM)MJ#» - Y 
#*^-W*», £4*3**$* 5, 448, 332 6 - 283403 

-5-4MSLLi&« 1 tt 2 AF ^***«Ji^ftat 

# AF ftiL Si&**^«^-^-h^A^.fe#^aiH-, l * 

J:#«*AA, AF Z >Fft&l*Jf 

**.J83iit 2 >fSjA###*3#3frlSj.t#jS < 

M.3L?h& 1 #a#.*fcat^«i A AF/AL 1 JMt««W«**H 

tfia********.!)!****. 2 
AE^AFE. ABE, ##:**ftJL**«*+*jM*jL-f, ££^J*I 

«T, ***** 4 214, 



*KUi*jfcB* IF AF AF1-AF5 A®&#> fctffcto** 

#«A*^#yrSjJi*& AF AF1-AF5. * 

it AF AF1-AF5 AFB, % J3&4t%4rt&&± 

.fcifcfr AF tf&AE* AFB tfjtAfcMAfrfcJfcE* IF « 

*^**i^«JtA*.«:*RI- 42 ( Jfc«Lfl ) #Att4t**Jfc 

#$] AF1-AF5 ft AF i£© 43 ttflMML^fctf * tfffl 

tffcftHW*, Jt-f**^» W Ji##ik,& AF5~AF3, 
*^*t^ri^Ji#^r, ^-f^-A^ft AF2 

AFl B*i«*j&*at#*J4:A^*Ji, 
&#, WMMIffl 42 43 tfrt;4kW# 5 

8N**HH, J«*i&J}^05W-i£tt^«E*t*.^.#«» AF/AL 
fcflttTfe. *7B«A«|L, »*^*Jt*J*R* + 2t*. AF/AL 

*S 34 +, A^TfltH&fcjaT**** 4 # AF/AL *itW**t 

«E«^AA w **+tfH. 34, 

w^«***«****j^#*«*#«a*«&^ftLH. £@ 35 

A, Jt*-M&JRa*4feJi<P^ AF^r^.* ( AF1-AF9, AB1-AF9 ) ifc 
4f AF «Jt, *fcit*> r A, B, C, D, E, F, AF, AB J 



S 36 «-^^4L^**tSj.L, jL*;&fltf AF C AF1-AF9, 

© 37Jd^T**A A 212 34 

K***K*IFJK*Ltt#iJ:tt*lii£ AF7* AF8> AF9. 
£g 37 ^tt{MJ:4*HH*r#ti-, 90#&« 3 * 

AF ( AF7, AF8, AF9) 4t*fifc-f&X &-t, jLJ.J8*# 

R* 212 ttflfcjfc&jMr. 3 * AF#-&.& AF7. 

AF8, Ai^ii^frA^aj*^^**^. 

36 37 A«*B^.*##JRS*Afl« AF 

r AFfc-lfeE;!* J. £® 37 tffl-f t 212 

AF7, *-f&J8T^^#J*K*-t«0*AAAF8. 
AF9titt£<0t, ^-JaT«l*«**afc#AF/AL4fe«. 

§*^JRR^ft*««J*4t«Bt2t*^^*^ AF 
*P, £K34/fr*ttfe^AF4Hk^ABtfft&T, ^fl^f" 
£S 36 #4^*#Jttf ft** A AF3-AF7, AB3-AB7 i£ 

**A!4ftjft&JMHfrlfcft&AFl, AF2, AB8, AB9. 
*H 34#^«&/^E tftt&T, *»B 36 *MLt*#£.« 
JG#*& AFl~AF5ifcfl-«l*. Wft^Et. *»$34*f*, 
8 + AF6 VXJSl AF7 T*«!t, #R3U03Ti£ 

AF6 AF7 ft AitfJRPf-flftftfe 
&»Jfc*#rtfcJ8 ft AF 
«4fc£&«**90ft4Hjft«ftftA. Sift, S*4M)**t*** 
fttt*.T, ftfl^A,!, AF6 rtA AF7 T 



SIT, ft«-tStJa^«*«H**«*. H 38 A. r AF ** # M*# 
AF W Ji&T*i£# AF 

**tt#A*tf#tf*fc#*fc*#- af &&&9&tf&iL¥i# 
m$.i£sklT&)i ffZj^li&Mtfj af afl-f^*, & 

«ji*.Mt#tt»J*:fr*. gfrfctt 'af j. -M**]* 

J. 90 *»*ifc#*E*J. fcff-iftifcA-fr W ft-t#^&, 

^MfcAtftttfJ^X^*. *» AF **.&*MUH**. 
^#^fMW#^^^^«^M# AF 

^S38^tf^T, fc*****.* AF7, AF8. AF9 it 3 J:, 
£**.*&.& AF6, AF7, AF8, ******** AF4. AF5> AF6, 
*J& AF4, AF5, AF7, > # *j-htf#*££^ ft , * 

^«.*AE* IF >yL*«^ft«^4*»*iti*46JRE*^A^ W 4* 

4*), ^Tia*^^******** ft<fri:fli*&Mfc**#**t 

J5*h «39t> AF 
*:f*&**&tt4H|S4fcfl.ft r AF #&Hlt, #£T*3U &*Hfra. 
T, *#alit«:«*^ AF *A*. *94fc****- ^M^A* 
*h«*fr«*******4M*. * AF *J*t:M.*Ui«**a, 
t, *H 39 38 ■*.**)*.* 90** 

*P> *T w*43J*3rfci##-&***** 

*AF***, »AF^i*J^m, *#***.#£**#&£ 
*^-&iflrA^AF*tfsA«&^4fc- B*=FlMi AF**.&« 

It, AF1-AF9 + , Tv^lt&^M^&^i'J^ 



AF/AL «*. *A, P|»&*jM-«firt«&#lMi& 
^JLilbMl^jfc*** PL ^AflLft, Tia*#flt4JL*#AHJfc*, 

5, 448, 332 ##*f-f- 6- 283403 ^>&/9ri&#&*, tfe-q-# 

^ A.# *h $ m&*> a # H m *.at*at 

«t#. 45t#*jfca* IF «#*t^ri^^3tit.«:* 6~8mra, # 

Atf tt43#«ii£a;* 80~90mm/sec tf, 4M*-#.2fc-f A# 
4a*MUH* AF *k-ft.&4iJ*it,N-*&A**r«*A4L 
IT ( L=8~10mm) ft^tfi/' + tifcdfclMt. it* 

AF L tt^&JflliflWiriMiJL, £i?Atf>Ml**H 

##-M? (iit 3mm A*: £jKB 30) ft 

40 «XS 41, *«**-ftJUl.#at 
T*^«38r*. &® 40 t. f AF J + , #]> 

tiLftfriSL C ^#6$ AFtt-dSA AF6-AF9 tftt^T, ^iibff-t&lt 

^, s*»jiLft(D<ti^f-*««!**«i, af6 

fLtfc, A JL« 80mm/sec 



ifcff* 70%*&£fl**fra»T, AF6 |tZ^ 

lt*^ ^^^^ M ft tiftVLT **t*J , 

A, B#**«&£.iM*ab^ftB# AF 

SA, ^^f^-«^X^Bt6tfi^^*^^^# AF 
^&*f AF/AL. 

*»-t/*i£, *»#JM****I 4 214, H9*ft:^ 

A£ W JHft*A&* IF £#4iMS#fcJi^fctf AF &- 

* »a A ^ * a »^ « ^ ^ JR E * t * T « ^« ** 



Hti AF&& ,^*A«ftJt W tfJitt, **A^XJi^* 

W jL«#J*'K***]tf. W tt^HHiJL**. £ + AF 

tfd&^£fr£«aH*4feflt&Jllttiiit AF 

>Mfr * T *tMtS£ S ft tftf-ifcS* , #i» * * 
*p A Aft. /fJ & £4644 l~3 t & m it 2 <f- A ft # £ . 

#T, *M&gj 44 J.® 47 5. 
£©44t, J|L#T**« 5«***JL100 W*A. 
100, A#jt*JL*A«*«r^*****JL (fti$¥lfrf%)- 

*4t****.JL 100, *4MT#A: J*fl»** iop; #*]fcft 
RST, flt###***«&^«*L R; PL, 

R JittH#fl^lM^£jUU«ifU W -t; # 1 

2 * * <U £ WS2, UJfW 12 i T a A * ft * £ wsi 
*iJfc* XY2 iMriSj-MMfr; 26, «J* 2 *AJfftJf£ 



WSL WS2 *-^«<lX; 28, &4Mft«*&* CPU. 

ROM. RAM. I/O A#3M^£- 

0L4ft, t»4&* ***ft*fcAti»fljfc**&#A. 

ft IOP, ^*fi*a«**fl«iR«*^^^*«W^*J*L R #T 
ft (B##A«) #**jfc«J»9S* IL, teflsMMr 

#MJ*UM£ RST Jiil5t*.HTFfitfl«.|tJLB*.^*J*LR i£ 
^*feJUf£ RST, T«**.a#W^**t» * X #^^J (g 44 
t^&&£;&v5rft \ Y ( © 44 tftiHfc* *i-ttzrfc > 

6a-iSj(XY«rt«4l.^*^)-t«:'J^^. **,tf^*]#Lfttf £ RST, 
■q*«*^*|*L R^BMt'fi (^i'i^Lt^) ******* PL 
*#*.A-A«**T*«.^*I*L^JL (4MJ*L£/ft**). 44 
t. JM*Ttt^«fcJt#***#&#ti**- 

****** PL, Ae#ftJt#^*J*L*Ji £ RST 

Z&^ft, liZ*«'«jfc«-t, te/8*#*Jttf**P < P 
1/5) ft*.*. BA, «M«I*L R «B«^** W 

^Rt, B**Atf«W*****#** PL «*<H**Ptf'K 
ft***. 

******* PL x ##*r-*l ( © 

44 + tf**J) tt*J«-t. BJMfA#i&Ji*Ut£ WSL WS2 #&* 
tftf X&^fcteXf X HX, R#*#***** 

PL# Y4*3rtSj— *J ( S 44 + **iE.*ii<W) ##J&-h, ©5t#A;&& 
* * WSL WS2 Sf.**j-# Y ^^r^>(iXf Y H £ 

*14Y(*Jftffi 46). 

A**, *tf<W£WSl* WS2 



jL#***L 12 Ji^-if^A*. 12 JiftflliSIUMl Cum) £#. 

fit WS1. WS2 fit X.&^iSj—fcJ ( © 44 fit fit*J» 

^Y^^i^J ( »44+fit*fc*.Mi) *t*-t. ^*j|3MMfc*J*i, 

^J^A****^^*^*^*^ 26 fit***jk*.fit##£#fttt 

WSL WS2 fitAtfJi, ^#JB«.**4lt, 
ft fit PL T>m 
3L&4l]SiJl£/lfc.&4Ht WA T3^B-itfit*«.R*) tfit*.B*fiW& 
^l££fitfc>&i7, 6 WSl. WS2*XYit2*ar^Ji# 

^ftt 12 Ji. tf, i&Atf 3M£ WS1* WS2 A*fit*4fcMUt\. 
&#. 12 ftfit«3frfilW#A#A£JflU£ WS1, WS2 AtUHtXfit 
mi%%&Q% 4 >&% t $L. i*JM&fe*.fit&^&Bfit&3rfe&, #JL*tfl 
28&4i. 

WS1. WS2 -h5ti±^^^fit a a ^4t^*^-S^.Fit* 
^tfllMfriM. *3t**^*Jj* WS1, WS2Ji, ^JPJH** 

Wfit*.»**fit FM1, FM2. 

FMl«t*.*-t, 45*t-^«B^*, ■ A****At** 

^A*TflJ&i£fit**A>i^JLflt«WA«ltfit#«. TO 
#tt WM fit** *Ai"S-«^A«-f *it«t**#*«t PL 
#L R fit**frJL*t— RM. *^-*fit4t#4fc FM2 JuMMl 
*»*j£A-*fi«t#i&WM, RM. 

at*, M###£#*fcfit«*t«#*A*t 

WA, &*JMt* PL xfr-f XY 

45° fit*^-t*^**JE«, «*» 3000mm fit-frJL-t, *^A**JJ 

w ±fit#J*ifeB*M& ( w -t, sut*tf£tf* 
it, *txft«T«<lAfUL, £&t> afc^B"f*«.A*-tfit*4ft 
JRR*-ftJLfit<tJL**B*i«. WA tfcT 

wa, &Jii7B*M:«;frAfit*Mirfit FIA 



4fr4*Uj&*fcj«#*Atf W FM) -t, iM^A* 

&*4M***#JJM***te*ft**.JE. 160 
tf-ff-f- ft%.®-*tfi3*L$-^&% ft AX#i&M?ft«$ft 
J^ftl, «*>*4fci*#aLJj±**j*.JL 28. &=U£#]&£ 28 t. 

4Ltf-t. S;MrAtflUi£ WSL WS2 X ^frte 

X^a*4Jfe.^^ X & 18X, H#££/f£3.4Mfc WA ft Y &2n$J 

( S 44 ttttttfi-M) ***-t> A/i*>t£ WS1, 

WS2 Y^^IWI-^^ Y 18Y. 

it*-, #**.-tli**#^nL-f FIA, ^T^^. LIA(fefc^ 

■Aj&^^lfc^ttlLift^JS^^-'f-^WA^ STM (Scanning Tunnel 
Microscope: #*}Sttat3tjfiLi#*fe ) «Ul#J Ji & ^ W 

4*5, ^«L****.i 100 + , *^4LR^, 

M^*#Te.^ierib*«^*l*L*:^i*t«:52A, 52B, ^f-fttf 

«,«-5i.itft**#**t PL «^^#i&bL FM RM 
*»^*I*L R-t«**f*L«.^#i&( ). ^»*LJt-frJL** 52A, 

52B^^ri!i^^Sl> S2, *|LfcJfri.4i*] *X 28. it#*«.T, ^ -f 
#j|tft*«|*LR^****-f-A**|*LA*« 52A> 52B 

54A. 54B *if»£^*]fc;fc4UL#t£ 52A, 52B #J&-<fMW&#, 



# A— ****** 56A, 56B. 5t*i*tt* 56A. 56B, ^a^^f^e 
JWfljL&tiSti 28 ft**, ilJtitB^^iL***^**, 

^ % jg * a *l s ^ * #j 

^MfSAXAJi# WS1> WS2 ^^LJL^B 44 fi§^ 
**|-**fc26. *^»*h*ft26, **S46flhF, *#Afc-^: 

X#;8rft#:JL»l*fltt* 1 at*f- ^if 26Xe; Y #;Mr4iJL*:Mtt 
9 2StUc,-f- 2Ht""26Ye; X#Hrft&!Zrtf:R¥i$ 3 atA-f^-H" 26Xa; 
Y H^^I^lf^^l 4 atfcf- 3Hf 26Ya, 44 t#t4n# 

9 1 atifef-^-H' 26Xe, *t Y 14X *#&&***#$& 

PL****t««tt Y4*^fctf#*jfcj|lXel, fi#*U1t>T$.#£ CWS1 
A^ WS2) ttiL********. Xe2, 2 
^ l *iftA*^ifc^^4it^*«J*>H-««.«:. 14X #,M<U£iL# 

^2 at^-f-^-H" 26Ye, *t Y 14Y ******* 

PL #*#*•«** Y &;Tfttf#>fUML Yel, Stt*J-iftJi*U 
£ (WSlA#WS2) tfil*#*#^-£jUL Ye2, *#*2*jfcjM* 
iut«,:£^ l*«**f-*«-f-ft*****B«.* MYttAtfft 

J 3 *Jtf-*ih 26Xa, *t X ®£€ 18X *#«itJt*i 

(WSlA#WS2) #iUt&*:#^£££Xa2, #.*it 2 ***«*& 
l*^**^*^^******^^* 18X**AJf*J* 

f 4 *jt^*-H- 26Ya, * X B£* 18Y ***&£#£ 
** WAtt***^** X#^^«#*jfc* Yal, fltftf&#$U£ 
( WS1 A* WS2 ) #iL#&*#3!<] Ya2, **i£ 2 

l*^**^***^******^** 18YttAJf*U 



Xel KZLm^jG^ Xe2 i3.&tf]% 1 ^ 
^^^-H-26Xe^«']^##^f l»Jit#Xc, Yel «X 

**** Ye2'fe£tf * 23ft*-f ^-H" 26 Ye A* *ti A 9 2 
Ye, Xal JSlJa.#J-ffeifcj|LXa2 feAtt* 3 Jjfcjfcf-SN- 26 Xa 

#9l4M*#&f 3 «UM* Xa, Yal i3tA«j**j|L Ya2 

4*Af-»*h26 Yatt«J-fc4*#ifr# 4**4* Ya, 1 
Xefr* 2 Ye, ******* PL «*fc#t* < *** 

& Ae t«-*> #Jl£X, Jt 3*-Jfc4fcXa*'# 4**4fc Ya. £4 
WA ^«tAt^*X*.^- 

w Ji#>{£j:#ifc$#tf. ft****, a^ftA* w .hit 

44, ^$H|-*fc' 26 ^«j*A**^i**!*.JL 28, & 
i4ifl*.i 28 t, — lfcjaL**^p^*h*» 26 
£ WSL WS2. 

46 «*■ 5 tt#3LT, WS1 A 

# WS2 -t^fl* W *t«t»*#*it PL iMf^fcffl •-#**# 
PQ, J9ff 2 *L*f-*# 26Xe, 26Ye 

tf$3. |Ui£bfc^*h26 Xa, 26Ya f *Jt £ ^A, 

**«.^#ia«aH**j|5.J&, s ****** «r« * 

£££;&^&W*&£ 100 t. # 1 

201,#*T#fciM*>i & WSl£@ 46 t/8*Lft*i**> 3^*- 
iMtffi 44 2-&.JL, ^*B3 46 t A#*tf £ WS2 J3fr 

£fi** 1 3 fi:MM&tt#«*.X; # 2 WW 221, ® 



#JM"J5Ufc&;fftJt£ WS2vMi£jp 1>£X. #2#X, ?3#X& 
3 *h^|3| ij^^^r. L |2 20K 221 *,*i4St*l*.X 

28&*], *#' 1, #2*4** 201. 221 «A^*^*^X4feij#A, 
«iil'J±lnm. ##&£**£ 201. 221, H#&fl74HkfiMt£ 

1* *.«*&#, «-«ul«MM»*!J3, te#T**Jtsfctf#:X*«#*, 

46 t 24A. 24B ;Mtt*#ttJiT*MMIHE*J£ 

*»*«+**!!)!# 3 | 2^W?1^1 
0fi*# 3 >£X, A***«A^^-S.Jf*Sl*.*^--*^fit*fii* 

*»AJilU£ (wsi, WS2) #r 
if*2#i, w tflSMfttf £-tfl* 

^ Wi£#£te#teX, 3«!*#Xjisf»jp 4 #£4* Ya ]Sl8t# 

5'J H a ^^,^^^X.#^^^X, J^tff 1 #X, 

«r Xe fr% 2 «HM* Ye 3 tf#*J ^ ft A £ ^iL#*fit-fr*«. 

t, *»-fc.^r*. 46 t^r^teX, ft^H^ 

£*£.4UUMfc WA ^^ibE^^^^X^^r* 2 teX. H#, # 1 
#:X^^^^-t^^^:X, ■J«4fe.T*^*ft^X, #J*» 

FM PL tt&#Mlfttt#X##* 1 

>£X. 

v^T, «.9IJHfe*P#J»A^***^«ft**jfc«.X 100 

WS1*# 3 #X. *^*^*WS2 
*# l^X. 1T*. ft X £ WSliMtfMf 500^ SWfiM* 

4fe- S*T«'*»-ti«.**«-#J8**ft** WS1±# 

**t*« (***+**) 500 

93, ^Ji*ifeB****^X4l3Ulit.*.A*±liiiii «T, 



MUftiMf 500 ***;f &4Ml#, 

W ^ffl X. Y, e^rtSj^^i, ft A 

fi&X4sJLft&fitti&Z*ft%L%)Ltfi&®, FM1 

*AA^*.*t. A*** £ WSl #*J8iftjfcf- ***a-ftJL, 
te®;*^ l«Mf 20l*M£TA#*Ui £ WSl, flfisi^/^AtflU 
£ WSl«ttft*M*X*fr*.fc. 3W> 1*L«*201^JHW, 
*«^*A*Jf £ WSl ttfttfefcWM. ( MTfaft ). 

WSl J**, «*^.«[ 

*J*LJL 28 t, 1 201, £ WSl 46 

j^SHf 26Xa, 26Ya. 1 WMf 201 flifc 

£H*tt*#*fc*#*tfiM**£ wsi, waMat****^ 

-L^^ 3. ^ 4 Jltifc^^-H- 26Xa, 26Ya #tJMMt,£, AjM4 
#]&£28t, -fc&ftf-SM- 26Xa* 26 Ya — SfciUt-tSt 

««*t%'****A*A* WSl ¥i&$., WSl 
##ia*L FMl WM &££.4t£4t4it WA #;&i£i £ 

1*** 201 2««4tM«tA, 

0.01 um «*^Nffc*4MHfc*Hfc £ 
WSl WiL********.-^^*^ WM «ftihJi«#*^X^*) 

**, wsi tt-M. 

2 ^ WSl Ji«5*.*#ta*L FMl -htf fct& WM 

isM^***^**** £ wsi 



#t'^) ^,S.;#^-&.^#i£*L FM1 jLtiifciZ WM ( AWX, 

A WY), *ife^*LX 28 + **aj*t«* 3, # 4 *Jb^3Hh 26Xa, 
26Ya^«i*>a^-^*&«. (XO, YO). &jth, £ itt^-f^if 26Xa, 26Ya 
**«J*<liUL* (X0- AWX, YO - A WY ) Bj", T*-*##i&*L FM1 
Jt##-fc WM^t^Mf WA U£#t'<0 <$-£T;$\ 

3. ^ 4 $Ut^£H+ 26Xa, 26Ya tt£flJ&#-i£$##i5rF 
W- SET. 

#*-*^A>j*Jt^ wsi J:******, f**JL-fr 

*A W-SETtt-**«##*fi|, *J5-zrAJf*U£ WS2 Jt, 

WS2 1 4kS.#&*Mn*t, *^.«««JI 28 

tft# 1. # 2 igL^^ 26Xe, 26Ye 

1, £ 2 itt&i^-H- 26Xe. 26Ye # Iji&jjt, %h% 2 
**» 221 5iJ^^^x#, watt* 2 Jbftff 221 
JL 28 tf^Tjt, *iM9^tiM*lfc*$AJf-iM4U6 WS2, ©SS. 

*iL*t*]*J£28+, -IftJt***^ 9^r 26Xe, 26Ye # 
^M, -Stitit«*fc**4jt*JA^*^# WS2##£, 
#i&*L FM2 -t##-fc RM «t^JLi£St*t^A#*4fc^*^** 
&& PL tf##E*rt##A*fr*|*L R Ji«^«*L*4t#ia ( 4T* 
^^)JL. ii#f<-iJLT, 2*** 221*ff^l^J5 1 

#£, d^-h^r^, ^«ET«A±lnmiaft, H*A*# HStJL-t4t-f 
**|-»J-lM*i/£, O.OlMm tt^ft^«**fl--tfL ( A* 

*U * WS2 «£**^**#t£*L FM2 _ttf#tt RM flft^Jittft 

fltft 52A, 52B B»f«,«!^3B|*L«.^#«*»**#Ta*L FM -t##-£ 



iw^iNM$JMMfri£#£aJt*W £ ws2 

**, fl^*]*L£*fc 52A, 52B, «!l*^*]*L R -ttt^*|*L;fc 
&mi%>&feteiZ&FM2 ±tffc&KM¥jte&iS\m ( A RX, ARY), 

*MS*##fiJf*J} £ WS2 Jiti&Mti&MN& RM 

PL fi*«:^a*ft^«.^J|.#^^t^«^*J*L R 
«B^^*^*t*t lS W-liX«^ ( ARX, ARY), £iL#$3t£ 28 
t. #&*ftf^*] 52A, 52B ^^J ^ *JMi 

tffcjfc^ih 26Xe, 26Ye tf**0L (XI, Yl ). ^lifet^ 

26Xe. 26Ye ( XI - A RX, Yl" ARY) ^M, 

£^jafc£##i£fr**#fcjfc FM2 iL##i& RM jE.#iiit^jfc 
#$«PL«^^X. #T#-ti£# 1. # 2fefc-f £Hf 26Xe, 26Ye 
«i.-&J&«-^*«^#^r R~ SET. 

WS1 — 

WS2 -HHttfcjfc. ty, JiJfe^ 3, % 4 iltjfc-f 26Xa, 26Ya 

A £ $U & WS1 teiJMftfcjfc^-H- 26Xa. 26Ya fi^'^M 
f«, ££&*J#.JL 28 t. -fcJfcft^* 26Ya, 26X& fiXitiL— 
£«###iSi*JM£ WS1, WAtt**#(Xa, Ya) 

S -fc**** # W -fcfl * >N6« K* * E 

ff FM1 -htf #tt WM j|Li|^Mtt WA t'^tf 
JE-T^Bt^^JJra (XO- AX, YO-AY), 7*MH*4fc, 

WA 5^*^#i£^#^X«!lft*flL, WJl#-^ 

£ WS1 *#J|**-f 26Ya. 26Xa ^^)Mi^^^ 
>H*JL, #*A**Hr*«#^***^^ WS1. 

#7ilWM&JT Wfi*X, Y, 6#*H£, X$J*#tt2 >h 

*» Y«i*#i& 1 * (** X**#M& 1 ^ Y 2 >H i£# 

^Ji^PT, fcitS.* EGA ftftJ8:p*--.tJU.ifr X 



**^Ji**#*£*ti#fl&#. SMfdb^JtB**!* 4, 780, 617 
^-^-^^#^f-H§ 61-44429 -f-^f ^ ^ #F# # — 

iflt« WA «4*ft t^^jE-T^^Wf-^fl-ftft (X0- AX, YO- A 

Y) *4fe*ia*##i&^FMlJi^4.##^WA 

tt*TiM&A>i*X£ WSl (EGA), fl 

WS2 -**»#T*#*4t*ai*L R 

*«M*AX*Ut£ WS2 tfjltn&M. (Xe, Ye), ^»**ait*.-&^# 
3^JUt«#*A^**#*«»#- FM2Jitf«#*WA 

— i&Jfc*^^ 26Ye> 26Xe tf^'fi, 
AX W Ji*4***K*^M3t***^*' 

JSL***AX*X* WS2 i«AX W***. JLfcTf- 

AftJtrt'&tia*, FM2 Jitt#-fc WM 

*L RM #filfi|&*>, (EGA) ^Ji&fl#&*S*i 

A.£fti£*L FM2 -h«*t£ WM frAX W -t«*#JR 

#1 * $ , *L R Ji *L*L4MM&* A X * n S WS2 

Jitf*T*t ( PL 

fc« t** (****#*» PL «*** + •«-*) * 

#*tt.tt*-4s R AX w J:**aB 



<3>:&aJii£2JS#, :fc££&#iilU& WS1 -H*i*jh*;t# (EGA) 
WS2 W Jtfl£-iM6jRa*ti^*J*L 

ffl^^*A#*-. WS1 iS3«L*it**«. PL ^Tir^ 

« WS2 4M&$J#:fcAtf 3# 

* 20141*., l-ML. fc* i -fc*±i 

nmjart«ft#Jt4#- £frt£lj* l#«Mfr&;i*U£ WS1 flSHMtr 
jMfrfltf, *J.*E*I«.* 28 1, # 2 at*^*^ 26Xe, 26Ye 

1 201 ;JM**6£***£ 28 

WS1 »4S|^S|*WM. 
#*, *i««*X 28 t. WS2 
*k,i£ff R-SET. «!|l:^*J*L^#-?a^^^#t&*L FM1 

RM *5**|S|RI ( ARX, ARY), £ WS2 

RM t PL 

rx> ary) iajaL**i»aJ**^*^**#« (xi, yd. 

***** £ WS1 -«*>-ttfife, *at^**JL^i«AR-SET 
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